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© Conference system. 

© The present invention relates to a -iicrr.h,,^ ™ 

so, ,n t0 Cent and Mfw con^^™^^"™?" ^ ^' Ch *,acts are 

server o D ,ect component. By copy.ng Cien, ob'ea .-omnonen" ' T * '^'^ ( ° the aSS0C ' a «* 

to the Levant serve,o b| ect component. Th.s 1 T « 1^ ^ US6 ' S ° 0ta,n *c.s, 

astern lS Ascribed .n the center of a distributed conferencing 



Workstation A 
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The present invention relates to a disMbuted computer ^ tom a H 

«»='«s.veiy. to a multimedia attributed cb ( ect-ba Se o-nf^ nce s /jlT ' ela,eS part ' Cul ^y "ot 

The object-based approach , 0 System deform™ ,« h~V 
program the system ,„ terms of software obea ^ ^ TJ? *as,c ,dea ,s to 

' ^ cata. Ob.ects intercommunicate by means of me^ L Z metn °° S '°' ° Pe ^ ™ 

methods ,n th.s way , s that .he resulting system , s reia^i! -< a0vanta S e in encapsulating oata and 
NewWave Mail (produced and so.d by Helle^Packa n n ^ " ma ' niam *" d8Ve,0p An exam P'« '3 
t-s program ,n wh,ch messages anc message %ZXV h % "f^T ^ ^'^ 

cS oDiecis. * pu u - ucn as *e.<t. distribution lists, etc. are treated 

cass a message to ,t. one or more processes. be S^™* J 3 **" mana S e ™nt ^are w lS n es , 0 
an ob.ee. ,s fully defined by ,ts data and has "no * " ^ dM 35 pan °' '™*«t,on. II 

ccject has one or more processes associated ^'^17 , " lS sa,d <° be "active- If an 

'» accesses and data then „ „ said to be "acvl" ' S '^'^ by ,he s,a * of that process or 

A distributed object based system is one ,n h 
network ana messages between ejects of the ^m-^Z't T*™' 0 " 5 '^^6 over a 
may a. so be transm.ssipie over the network a" ° b,ec,s "^se.ves 

-orkstat.ons or a centra, computer connected to sevora Z,nZT''? '"^^ted -teiiigen, 

o server machines w„h mte.l.gen, workstations -onnected t a T- » «•*«■ -terconnected 

The term "workstation" , s ,n,ended to be applet,.,. i 0 a., r, tt j . °' 3 m ' X,Ufe of these Polities. 

'n a dis.nouted ob,ect based system there are l-Z, ^~ s '^'^ 
Parts so as to enable more than one us * r ,„ ' S . P " t,,r9 sharab,e *™«c and presentation 
the context of a distributed conferencing system a l^eblT 'h T °' * * iact F °' * 

» the state of the object and a presentation par de.Z lhe ann ^ 3 Sem3miC pa " ae,i ™° 
user and for enabling, the user to make .nput SevJ a, u^ers ZTT* °' ^ t0 b ° d ' Spla ^ to a 

Sc^riTis reboirT - each — ™ -™ 

parts may be d.stnbuted around user machines on a ntZk Tn^ ^ MernaU ^ se ™«c ob ie c« 

Accord.no t0 the present ,nven„ 0 n we prov.de an ooT, b aCLT :^ S,at '° nS - 
a network of workstations and means for transmitting otZ\[ T* a,Me<i COmpuler compns.ng 
-eluding a first object type for storing data and a "ecord oLr T f W ° rkStat,0 " s charactered by oojects 
objects o. the second type reference an asso^ ^ated ol~* uL T, *** X ° 3 USer 

workstations to access data of the ob,ect of the ^t t ce e ^ '° 6030,6 3 p,ura,,,y °' use ' s oi 

the second type between workstations thereby «, create a means ' 0f «r«nsm,ttino an ob je ct of 
. type for each workstation recemng an ob.ect of the "corV-vrfi t0 ^ aSSOCia,ed ob 'ect of the first 

The present invention provide* an efferriw* "Z. 
ob,ec, par,. e„her for thelrpo^ t f ^-« t0 — a «ess to a semantic 
act,v 'ty ° k ' ng Cf f,jf the P^pose of participating , n a joint 

•n (he embodiment to be described the * 
type between w 0fkS ,a„ons. In that embodiment Iral^^t* 7"? '°' C ° Pym9 3 " 0b,ec, ° f ,he sec °^ 
'or the «soc,a.ed ob,ect of the first type transm '«ed objects of the second type include an identifier 

means enabling user^oMhe ^Z^T^aaVV". ^ °' * con,erenc,n 9 compns.ng 
firs, type store meeting data and object^ ■ Z t j^lT^ ^ Wh8fe,n ° b ' ecls °' 

invention also provides a method of conven.no a mplr.nn 6 ° f presen,in 9 m ee,.ng data. The 

object of the second type between w 0 rk« tatl on S ,J f T ^ ^ 3 SySt6m com P r,s,n g transm.tting an 
the first type for each workstation r*cL?^^l" CrB "* 3 ref6fenC9 ,0 the as ^'ated object of 

is believed that poor cpmmun,cat,on S afP a mlo ' a , ^ 
of oeople work.ng 0 n a given project The' „,T« °° Gr per,ormance ° f distributed teams 

conference system for facilitating distributed meetings ' nVem ' 0n aavan,a 9 eous, y Wvides an 

improved 

A particular embodiment of the ores*nt n » 
reference to the accompanying draw,ng s ,nj^ "° W 56 desc " bed - b V -ay of example. w„h 

Figure i is a diagram of a distributed sv* ta ~ , 

Figure 2 shows the major compon nts ^o a 1? ? '° ^ ' nVW: 
F,gure 3 snows a voice and da5a network l^"™ " 



EP 0 497 022 A1 



,1 



2S 



windows. 

A possible v.deo network ,s shown m F.gure 5 The video network -s based on a central v.dec switch 54 
connected using a star topology to client workstations C Video signals are modulated on to VHF earners 
and transmitted over standard analogue cabling 56. The video swrtcn 54 ,s a conventional cable television 
5 switch Several sucn switches can oe cascaced m a bar arrangement for large systems. 

For long distance video communications, a device 58 for compressing and decompressing viaeo 
signals (a "codec") may be used and the signals are transmitted using ISDN telephone lines. 

The architecture of ;he object-based system 10 will now t:e described. 

With reference to Figure 6. rne structure of one user's portion of the system ts represented. The 
•o functions of the objects are as follows: 

a Venue obiect (V> * an electronic meeting place allowing control over media channels and providing a 
location for storing snared ejects. A user may have several Venue objects: 

a Phone Booth object fPe> controls the creation of Venue objects and oversees the setting uD 
maintenance ana Closing down of conferences. The P8 comprises a processor for handling incoming and 
•5 outgoing calls: 

a Connection Manager object (CM* controls driver components <0- ... D,j which handle media 
connections for the system 10: 

a Directory object (0) which provides a list of potential meeting participants. 

Object X represents another system object for performing a specific meeting-related function, eg. a 
20 whiteboard function. 

F.gure 6 .s a conceotual representation of the system 10 and the arrows represent .nter-object 
communication. In the emood.ment being described, the system comprises client workstations C and 
servers S and most of the objects referred to »n Figure 6 are functionally-split into a server component and 
one or more client components as indicated m Figure 7 

The server objects handle the centralized and distribution - oriented aspects whereas the client objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. P6-s means a Phone Booth server object and PB-c means a Phone Booth client object 
and so on. 

In this embodiment, the client objects are implemented as NewWave objects ie. several new classes of 
NewWave objects have been added: Venue objects. ROAM objects. Wh.teboard objects. Phone Booth 
objects. Thus tne semantic part of these functionally split objects runs cn an HP-UX server and the user 
interface runs cn MS-DOS NewWave client workstations 

The chent workstations are each running an object-based system of the type described .n European 
js Patent Application No.339220A. the description of which is incorporated herein as Appendix A. Appendices 
A-0 mentioned .n attached Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
b objects can be copied. During a copy operation, the container of the ooiect to be copied sends a message 
to the OMF28 asking the OMF28 to copy the relevant object and identifying the container object wh.ch >s to 
jo receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of us child objects. 

Mailing an object involves serialising the object, transmitting it to its destination and deserialising it. 
Serialising an object .nvolves converting it to files, say DOS files, containing the data of the object and 
js information about its properties and its child objects. 

Server objects are not linked by parent-child links <n the manner m wh.ch client objects are so linked. 
All chent objects contain a reference to their associated server object- Figure 3 shows the form of oata item 
60 used to name objects. The data .tern 60 <s an e.ght-Oyte array following the convention used for internet 
Protocol (IP) addresses. The first 64 bits <s a machine identifier M I D comprising a 32 bit server IP address 
50 and a 32 bit machine IP address. For a server object the server IP address and the machine IP address will 
be the same whereas for a client object these w.M be different. If there >s only one domain per machine, the 
domain identifier D I D is zero. The object identifier 0 i D comprises a 32 bit generation count and a 16 bit 
tag. The 16 bit tag uniquely identifies the object within the relevant storage domain. Since tags are reusable 
when an object «s deleted a generation count is used to ensure that each object is uniquely-named m time. 
55 The generation count is simply the time in seconds. 

When a client object .s closed (inactive) .t appears as an icon on a user's screen. The user ooens the 
object by clicking on the .con Open.ng a client object causes it to send a message to its associated server 
ooiect informing the server op ( ect that the client object is now active i.e a Here Am I message Until then 
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Figure a S h C ws v,deo fac.lit.es for a ci.en, w 0 r ksta „on 
Figure 3 shows a video network structure 
Figure 5 .iiustrates :h e m a ,n ob,ects ,n the systwn 
Figure 7 illustrates the functional!-/ sciir n 

Figure 9 shows a typ.cai Venue. 
Figure 10 shows a CoMedian directory 

F-gures . , • u , ( , ustfa ,e message sequences for system r Derau , n .. 

^gures ,5-27 show screens dunng a typcal user 

-en„on w, (l nrs, be des^eo condone system accords , 0 the 

Referring E0 Figure i. a multimedia distributed ^.ect r™-* , 
cresen, ,nven„ 0 n , s Seated a. io. The .yc„ m , 0 c L'n < ™"'eren C e system according , c , he 

nefwork , 2 may be a ^ afea net ,; or -;- W ^ N °^ P ' e f — * S connected over a network , 2 . The 
■s network (MAN). Client w 0 rks,a.,ons C are connected o e°a h 0 £\ °' 3 ™"poi„an area 

Servers S communicate w„h each other o, open no v,r, u a T"" S ElCh S " e ' equ ' res a 5er ^ S. 
pnncple. client worksrat.ons C could common ,Z TZT ^ °" rs ° f Servers ,n 

and therefore each cl,en, workstation c hM ^lT h ! W, | °^ !h ' S ^ a <« P-c„ca, proems 
c:,en, workstations to comm U n,ca,e with each other ,1 Zl. s T °° en '° " S '° Ca ' 5e "*' 3 » enable 
Referr,ng t0 F, gu re 2. each server S comprise* 

hardware u. such as an HP9000 300 HP-UX ,, mput9r fwp , 
Company,; --'"Puter ,mp ,s a trade mark of Hewlett Packard 

operating system software 16, such as hP-ux software- 
Remote Object Access Manager (ROAM) software ,8 for 
« -orksta (1C ns C connected to the servers and o.h.r ^ on ' 9 ' n9 commun '«"°"s with Cent 

COM software 20 proving ob )e ct manageme'n, s 
server objects 2i which are ob,ects to 4 shar^ L 
oo.ect parts mentioned ,n the introduction. W US *' S and wh,ch correspond to the semantic 

Each client workstation C comprises- 
•o hardware 22. such as an I8M-AT compatible PC 

operating system software 24. SuC h as OOS sof.w a ,e 
windowing software 26. such as MS Windows aop.icat.on, c 0ftwarP . 
an object management facility (OMF> 2fl c,,^ , \- ~ 0ftw ° r9 - 
mark o, Hewlett-Packard Company^* £ , * ' ^ "^ave OMR (New wave , S a trade 

ob,ec,s software 30. such as NewWave ob erT an ? SC ' tWare,: 
'or handling commun.cat.on w„h ob.ects on o,l he, "omp^^rr 61 "' 5 32 " d 3 ^ 0b)eCt 34 
presentat,on ob.ect parts mentioned .n the -ntroduct.cn ' ° b,eC,S 32 corr «pcnd to the 

The user of a client workstation C therefore has a „„, n M 
objects or the system and can cause ob.er s , c 0 V-1 ^ ' nterfa " "" h ' n wh,ch 10 "an, pu , a ,e 

S- ° b ' eC,S '° °* "'^^itted over me network , 2 .a the associated 

The system io provides multimedia fac.lu.ee to ••«,« e 
vo.ee ana or v.deo communicator, facilities as «»h a ^ data * Xamp,e ' eact1 ck ™ -crks.at.on C may have 

A possible vo,ce and data network structure"! -ho ^ mcMon fac <""« 
and 8. a networked PC server 4 2 , s connea^he STp^T ^ ^ °' ,WO S " es -^na.ed A 
rnuit,-por, .eiephone interface cards ,such as the Ibx ioo ! 42 COntams 0ne or mwe 

pabx 1S controlled by the PC server 42 and user, ra „ .k m3de by Natura ' M,cr osys,ems *nc). The 
are connected to the local PA8X and r 0 nven,entiv inr a ,^ eX ' St ' nQ Stan<jafd desk ^^ones 44 wh.ch 

Each of the s.tes A and B ,0^ 2 ^ th6 ' r C " ent -o****" C. 

WAN -° mpnSeS 3 - LAN WAN br.oge .nterconnect.ng the LAN with a 

In use. the PC server 42 receivp* rrmn, ^ < 

r;n':, s rr e ' ° = 

flefernna to Ftnnrp J 
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Button Appearance 


Meaning 


No button 

White, unnighhghted 
Black 

Red 


This person does not have this media channel available. 

The media channel is available, but not chosen for use 

The media channel has been selected, tut is inactive because the person 

is not present m the Venue or the connection has not been completed yet. 

The media channel is oemg used 



^ The lower portion of the Venue is taken up by the shared object area 73. This acts as a shared foiaer 
storing obiects on the server and making them accessible to all users of the Venue. Inactive obiects are 
represented by an tcon such as icon 38 m Figure 10. Objects m the shared object area 78 may oe client 
objects e.g. Whiteboard client objects, or may be standarc NewWave objects. H is possible to move objects 
mto ana cut of the shared object area 73 of the Venue-client object Moving a functionally-split ooject such 
as a Whiteboard object mto the shared object area 78 does not entail moving the Whiteboard-server object 
but just the Whiteboard-client object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
chent object as one of its children. The Whiteboard-client object is then serialised by the Venue-client 
object ano sent to the Venue-server object. The Venue-server object updates its other active Venue-client 
object with the news that a new Whiteboard object is available m the Venue and these Venue-client objects 
disolay the Whiteboard-client object icon m their shared object areas 78 accordingly The Whiteboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
object by any of the users of the Venue cause a copy of the Whiteboard-client object to be serialised by 
the Venue-server and sent to the relevant client-workstation where it is deserialised providing access to the 
contents of the Wmteboard object for that user. When that user subsequently closes (deactivates) the 

^ Whiteboard object, the copy of the Whiteboard-client object remains on that machine for subsequent use. 

In contrast, if a NewWave object icon is moved mto the shared object area 78 of a Venue-client object, 
this causes the NewWave object to be serialised and sent from the client workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-ciient objects to display the relevant NewWave object tcon Subsequent opening of the Newwave 

^ ooject by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
obiect and changes which a user makes are not reflected m the copies held on the other users' machines. 
This ts a consequence of the non-functionally split nature of NewWave objects and is an impiementational 
feature rather than one which is important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client obiect arranges for the creation and activation of Venue 
client objects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client obiect the user is presented 
■ with a directory 90 of oossibie meeting participants as shown m Figure 1 1 The directory 90 comprises a list 

ir 92 of potential participants, an area 94 for displaying a picture of a participant, a media selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out in the area 96 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears m the area 94 as shown The media connections are selectable by 

^ checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person m the area 94 adds that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by de-checkmg the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 

^ was brought up will pe implemented. The Convene option win be described later. 

There is also a Connection Manager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection Manager object handles the generic operations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests ounng use. The Connection Manager object 

_ 5 performs the following services: 

maintains a list of meaia resources available in the system: 

- detects wnen resources fail 

- monitors resource channel avadabiiity oe. monitors, microphones, speakers, cameras): 
sets up connections oetween peopie using different media* 
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>ne server ob.ec: . s unaw are 0 f the existence of fhe r,, a „ t ob , e . t ln , fhe 

server oc.ects are ncn. C ers,sten, and ^ , e theV^e 0 i , 2 ^ **' «>™ ™ 

ex.st.nce of a corresponding c .iem object an. .^^ 31, 7,°^' d0eS n0t gua ' antee 
correspond,^ cent ejects wh.ch are currently 3c; ,vV 0P en,na - ! * ° n ' y S, ° fe me ,ae ™'^ o» 

— «*« ~ ,s assoc. w„h 

compns.ng components .dentify.ng the re.evan, r, ien r « er ,«r i " ^ * ""'^ °° ,eC ' iaen,l '' er 

■o "umber for t ne particular object. On the cent s.de -he \ L h T T '• levam StCraae *>™ an d 3 
(cr keeo,ng a record of what objects are Dre«ntly' 3 n Vp , ? mana ^ me "' '«.i.,y ,OMF) 60 

- oO.ect creat.on and defet.on. ob.ee, nam^'^ ^ ^ ' WOrkS,Mon 3nd '» -oWec 

^ng. Th.s ,s a standard NewWave OMF Tnt' e ' ' ' . , d65C " Vat,0n 3nd ""•'■ob.ect message 
s:a,.caHy linked to each client object CO providing acc e «s w It "' brary '^le-C, 6. 

other words, the COMLIB-C 6, has been added to ^"LT * 3 R0AM client ob.ee, 62. ,n 

'unc,.ona,.y sp„t ejects. Communion through ^TO^LfflC 8 ^ ^ °" ^ °° |eC,S *» 

need to know the o b| ec, identifiers of other oo^^Z^^ ^ " ^ ™v 

m-n, and ob^n^ng « '^Z^l^T^ ^ ,C0M *> 63 «"«*"o «• -nage- 
* 64 A server 0 b,ec, manager hbrary 'cOM ^ ^ ^ ^ c «" *• bating system software 
access to the functional, of the oc,ec, management a"-,; w I? 1'° ^ ^ ° b ' ect S0 »"*Hng 

When ciien, object CO- w, S he< to send Tic' ' * 3 "° AM Server ob ' e <-' 66. 
ci.en, object 62 passes the message to the ROAM lit cc ™ POndin * »•"•' ob.ee, SO. the ROAM 
_ server ob.ee, SO. Messages from the serve ot^ sT7c^°! ^ ^ *° on t0 .he 

» message -s to be s en t between obje-ts on tTJ ' S 3f6 Sent 10 the rever « manner if a 

r .v,„g t he ROAM server ob ,ec, 6 6 M I, ag« a ^cTteTbeT C ° MU8 - S 65 ^ " ^ 
Z- : - - - —con 

^r p ^e°nC,To h^' °' ^ —-son cans, group 

"^.^ — - -a wh,eh they are shanng. 

exact number , s Sub|ect t0 technic 9 al conmm * fll Tl ^° ^ U ° ,0 ™* the 

C e,ween two pecp.e. bu„d up as experts Z ouch „ * ZLT*? *° Sttrt °" 35 3 S ' m » ,e 
aec.de ,0 move to a d.fferent ob.ect because Z Tnl 1 .nS 3 ° 9r ° UP diSCuSSl0n wthout h *""9 to 

The Venue ,s a shared ob,er, ° ,he me * Un 1 has Ranged. 9 

venue cent ob.ects ^ ^ ^ ^ ^ "* « ~ ^ - 
server There may be many Venue c„en oofeas n * Z 'T 0 " the ^Pondrng 

server object. 3DjeCts ' n cl.en, worksta&ons for a part.cuiar Venue 

Figure 10 shows the appearance of a Ven 
hav,ng a t.tle bar 72 and a menu bar 74 At th P ,o 0 " a "Tr ^"^ ^ " 3 *" nd0w 70 

can be seen and where the.r med.a channels' 'an I ^'T a ?6 ^ the peo ** <" ^ Ven.e 
objects for use ,n the me e,.ng are stored ° ntr ° lled eefieath that is 3 area 78 where 

«.« bitmap 80.' P a a name ^^"co'mTan^byt tnd^ln^' Cart,OPant De ' nQ r ^esen,ed by a 

absent and status banner 84 inking tha n ^"*^" U5er ' S ^ the meet.ng or 
-ed,a ccntro. buttons 86. The b.tmap 80 may b " ^ eD Z£\ * 3 row of 

-noows.s available and me v tCl eo channel ,c, n y uS e ° ^ by 3 mot,cn v,d eo w.ndow when v.deo ,n 

Beneath the part.c.pants' area are three med,a button, as ,„ . , ■ 
can be .n one of four s tates The sta(es ed,a bun ^ >*• telephone, v.deo and data and each one 
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workstation 8 to the Phone Booth server ->h.ort pr - if ^ 

'referenced 6, „ sent from Z:™™"*?" ^ ^ 

wh.cn causes „ to aeate a new venue c!,en, ob ( ect I * no s\ Cl,en ' ^ ^ 
Parent message .referenced 7) t0 the opw Venue - ^PntVpJv ? ° V ' nQ Send ' n9 3 Here ,s 

server cb.ec: V-s. The new Ver^e ^o^^Znl^" ^ " °' ^ ' d6n " ,y of tfie Ve ^ e 
server oo.ect v-s jesting .^Z elTTe IV" ^ 

cbiect V-s .s referenced 9 m F, gurQ 13. P y 0 the Venue server 

Messages corresponding to those referenced 6-9 are <em berveen thm c» . e - , 
A so as aiso to create a new Venue-hen, -, t ,ec. vV ' , ' , *' S ^ c "« n « workstation 

referenced i0-,3 m F, gvJ re 13. w0rks,atl0n these messages are 

Finally, the Venue server ob,ect V-s sends a request ,4, tn (ha r 

The user selection of the Convene cpt.on ,5 referred 1 .n p.-,.,™ ,4 t„ 
ob,ec< V-,- t0 ,end a Convene Request message u^n C d 2 , 0 hJ v. ^ ^ ^ 
notifes the Phone Booth server ob.ect PB-s of L ^ V 3 eV n a " ^ f 0b,ect V " s 
■defies the ,n,ended meet.ng part.c.pants. The Phone Boot e ve 00 ect S'T 3 ^ 
'referenced 4) , 0 the Phone Booth client objects PBv rn f h I °'f B ' s Sen<3s a Rm 9 message 
part.cpants causing , „ alogue b0x t0 be *,s^ J^^^T? V** '"^ 
rneetmg. When these users accept or decline the ,nv, ta on m^' a ^s a Z ' '° 3 

be sen, from each Phone booth Cent ob,ec, PB,' to ^ ^^\LT^^ '^'^ * "° 

The next step ,s for the Phone Booth server obiert PH c ,„ „„ f 
Booth cent ob ie c« S PB-c' to create new V JL. c2iJ« £ 1^ - T * ^ ^ 
linked to the Venue serve, ob,ect V-s is no, a^ZZTZ l „ mcChmes wnere a Venue cl.ent ob,ect 
message .referenced 8, ,0 to Z^ Z£ £™ ^ ^ ^ ^ then Send 3 

Venue so ,ha, the approbate U^nle^^ -tents of the 

client workstations The reply messacp mnu.n.nn „>- gure W on lhe respective 

Venue server ob.ect V-s „ r^^i^F^ ^ ^ °" °' °» V ™ 

The Venue server obiect V-s then sends a request irPrWencen 101 m r 

t0 set « '^ chosen med,a connections and the Connect ^ 
nned-a drivers .not shown, accordingly , dotteo !,ne e e en , t ? h ' " ' nS,rUC,S the re,6vam 
proceed. referenced in. The distnouted meeting can then 

The act of opening the new Venue-client obiect v-c .-au*es ,t m , 
Phone Booth c „ e n t ob.ect PB-c which triggers a message «Zen C T 2 \ no Z^T, " *° 

Cent obiect PB-c to the Phone Booth server ob,ect pbT,p„ ! S6nt <r ° m ,he Phone 8oo,h 

V-s. The Phone Booth server 00S P^crSiT. n,*Tr. 8 Creat '° n °' * ^ ° b,9Ct 
message .referenced 3,. Next tne new Venue- e ^^\TZ ^ 3 ^ ^ 
(referenced 4, t0 the Venue-Cent ob,ect V-c conZ^'^onLZT ' ^ ' S ^ meSSaQe 
cnen, ob,ec, V-c ,hen sends a message .referenced 5,1 2 > Z ^ The new Venue 

.nformation abou, the contents of the Venue and 'here ,s a 1 ^ ° biecl V ' S re ^ est,n 9 

Venue server obiect. corresponding reply (referenced 6) from the 

It is possible to adC new meeting participants to an active v^n, » k 
menu opt.on. This causes a d.rectory of potential part-c pan s to d " "™ 

enabfe the selection of one or more Lther participants an^ l SO aaL m^ " Sh ° Wn ^ " '° 
these choices ,s conveyed from the Venue rj j ^ obtecno t h e If . c ™=«on«- «nfermat»n on 
contro, panels of the relevant Venue client ob.ects. Chosen ne! m ee 21 ITr ^ 
change until someone convenes a meet.ng 9 part,c 'P ar »s »e not aware of any 

When a user elects to close a Venue by select.no a CLn«c „„, 
'rom the relevant Venue-clien, ob,ect to its Venue-serve! S° , ? $ C3USeS 3 m6SSa9e '° be Sent 

Venue-cen, ob.ec, , S deac.vat.ng The ^l^ ^J^Z!"' 0 '^ 'hat the 

y e server ob,ect then messages the Connection Manager obiect 
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- PGmt-io-point 

- mulfi-po.nt: ail that are available 

maintains list of established ccnnerunn* *nn A 
a nooe, of the stare of o,h. r n et w 0 7 S ' ° * S ^—" "her networks , e ma^ns 

ODtimues Swucnirg to prevent unnecessary d.scornc- -„ 
orov, C „ an interface , 0 r mon„ 0 r,ng ^«c«*"»: 
Provides interface to meoia drivers 
Anorher functionally "split ooiect whrrh ,« ^ * - 
-.as ,se, a shared „™ ^ ^t^™ T "T"* A ~* — 
-Vh.eocard or acqu.re an image from another source*! Z , * aw - Wr '* e an<j 'vpe on n, s her 

same Wh„eboard on deferent client work4i 0ns Th T V ' S ' ble '° °* er use ' s «ne 

-d.m .n,cn allows .sers to -ook at a piCtLr 0 ,n a "el ! ^ ' s a " ""°™on s nLg 

P-gure .2 snows an e ,am P iP 0 < " 6 ° ISCussin 9 

veweo ,n a window , 00 * a J g a n tt Ha T o^^TT ^ ^ ^ ™<™™« " **n 9 
2 ^voted to d.sp.aymg ^ C0nt6nts of ™, bar ' C4 **-o area .06 of t h e w.ndow t0 0 

Hewlett-Packard off.ce. At the bottom of the lZt wO , 5 2 "To " 5 "°^ the of a 

are available to th e user of the whiteboard Th^ I <° om ' nd ' C3 " n9 ' he ^ °' tc °' s ~ n 'C* 



^5 



a scroller 
a pointer 

a selection 0 f different coloured pens 
an eraser 
a text selector 



f 10 
1 12 
1 14 
M6 

1 18 
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Apart from the pointer 112 rh*» t i 
Wh„ eb oard could be using ,he same tootg'a T " ^ °' ^ W « —9 th. same 

'■"■shed us,ng that tool 9 ' Pen ' *" ,hc • u, h3vin 9 » wat unnl another of the users had 

-ns T ;Vo r ::::r 22; ~ :r:T:zrr the wh,teboara - ™ 

user 9 " le Wh,teb ^rd to be d.ck-dragged around by the 

Only one user can move the pointer 1 1? -t a a 
Po,n ter , ogo - t h, s t urns the cursor ,n, Q a po n«. I, htT ""^ °' ^ P °' n,er b ' c " ck ^ on the 
cannot see the po.n.er n 2 . r 0 show the poster H 2 the 7*' **" uM " the Whiteboard 

drawing area .06. The po.nter n 2 then becomes hi T? '° ^ " d ° W " 3 ' 3 chose " ".n, ,n 
posmon. The cursor of the user , ho has ju „ ZZ7L ' , I ^ " b ' teb0a '« ^ at that chosen 

Likewise the seven co.oured pens . e se*£t e Inc ??' ,' ' 2 ' eVef,S " !h6 ae ' aul, 
iogo^nab-ng d.feren, users to m aka ,n Put ^^^^ * ^ - appropriate pen 

w "r£i SS^^^^ Wh,tebcard A,so " rect typ,ng °' ,e< * ° nt ° the 

otherusers^re^ot^dTy a\'aTusTssage a S,a ' US ' 2 ° A$ USerS 0pen or close Wh„eboard 

Modes of operation of a system acrnm,™ , 
first on utilization of the Venue 9 '° ' n ^° "°w be descnbed. conc.ntrat.ng 

conv 0 e:e%;r a :o« s ^ T ^ r » ^ „ « S3lects the 

ano the numbered sequence of messages ' ' " J ' R ^ '3 shows the ob.ects 

workstat,ons A and 8 connected t0 the s.r W rn«I «5 T'' " ^ maCh ' ne S and tw ° cl ' ent 
P.^one Booth client ob,ect P8-c On the <erver ma Z 5 •! ^ C " en ' WOfkstat '°" »ere ,s .nmally a 
and a Connection Manager ob,ect CM. S ' S ' 0 "' al,y a Phone e °° ,n server object PB-s 

Q eferen^ed e T, t T O ^h7phoT8 n o e o,h 0 ^ A - ^ *«™. ,npul (dotted l,ne 

Booth cll .n« ob.ect PB-c to the Phone Booth erv er * pp?" ' rSferericed 2 > IS ^nt from the Phone 
Booth server ob.ec. to create a new Venue < erver 0 t,^t S 6 ser/er mach,ne S caus,n 9 Phone 

The Phone Booth server ob.ect PB-s then c" en<J f a » US ' n9 3 VenUe S,aft messa 9 e (referenced 3, 

obiect Pe-c on client workstation B caus.ng" a d-alcou? ^T* 9 * ' re,erenced 4 » (0 tf1 e Phone Booth chent 
ovi„ng , he user to take pan ,n the proposed meet!n n Th^ °" ^ SCrMn °' C " ent -° r «.a.,on 8 

:orresponaing message (referenced 5, to bo sent VJ ^ .^ Ser aC " P ' S C ' r ' edineS lhe invi,all <" 1 ^aus.ng a 

sen, from , h , Phone 8o o.h ,;hen, ob ( ect PB-c' on cent 
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To "open" an object, the user douole clicks on the Levant lC on Referring to F, gu re 17 Martin has 
opened the Project Meeting Venue which .« shown .n a wmoow 1 74. The window 174 has a menu bar 1 76 
wn.cn has sim.iar options to the menu bar 1 30 of the wmoow 1 26 except a Meeting ootion msteao of 'he 
Setting option The window 174 jlS pia y s a participants area 178. showing only Martin, and a snared Hems 
area ISO wh.cn : S empty. Underneath a bit map 182 of Martin ,s a name bar 184 which includes a 
notification of presence and three media conirol buttons 185-7 for Phone Video and Data respectively Oniy 
the Data button 187 is highlighted m this example, ie. blacked out in Figure 1 7 

On selecting the Meeting option from the menu oar 176 of the window 174 a CoMedian d.rpcory 
window .90 apoears. Figure 18. The reference numerals for the CoMed.an directory which were u<ed m 
F.gure 1 1 will be retained here. Martin selects the name Richard Jennings from the list 92 of potential 
participants causing a picture of Retard to appear -n the area 94 together with crosses m the v.oeo and 
data bo.es m the area 96 to indicate Richard's media selections. Th.s means that Richard will he contacted 
through the system for data shar.ng with both video and audio travelling over video connection* Martin then 
clicks on the Convene button in the opttons area 98 to add Richard to the Venue which causes Richard's 
.mage to ,o.n Martin's .mage m the Venue as shown at 1 92 m Figure 19. Richard is marked as absent at 
194 and a banner 1 96 ,s displayed indicating that he has been invited Martin has selected both video and 
data connections for himself m order to match what was selected for Richard. This causes the video and 
data buttons 186 and 137 to be highlighted in a first colour to show that they are currently ,n use albeit only 
locally to Martin's own workstation. Richard's video and data media buttons 186a and 187a are highlighted 
• n a second colour to maicate that they have been requested Out are rot yet m use. 

Whue waiting for Richard to join the Venue. Mamn -s moving tne Design Notes and Design Principles 
objects 170 and .72 into the shared items area 180 of the Venuo by clicking on each object and dragging ,t 
to the area 180 

Moving now to Richard's workstation shown ,n Figure 20 the invitation to join the Venue has reached 
.'5 h,s machine and has caused a bell 200 to apoear at the bottom of his screen. The bell 200 .s flashing and 
making a ringing sound to attract h.s attention Richard clicks on the bell 200 and the result ,s shown ,n 
Figure 2i An mv.tation message box 202 .s brought up tailing Richard that he has been invited to a 
meeting and giving the name of the meeting and tne name of the person who convened the meeting The 
invitation message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 
jo to accept the invitation to jom the meeting. 

Referring to Figure 22 accepting the invitation causes a Venue client ob.ect automatically to be created 
and a window 204 to be opened for Richard. The chosen media connections have been set up so that 
R.chard can now see and hear Martin and the objects that Martin has placed into the shared items area 180 
are available to h,m Figure 23 shows that Martin can see the same Venue hav.ng the same contents on h,s 
5 workstation Referring to Figure 24. during the meeting. Martin has opened a window 206 on the Design 
Notes whiteboard obiect. Martin informs Richard of this so that R.chard can also view the whiteboard ob ie ct 
and then both Martin and R.chard can scribble on the whiteboard and view each others input. When their 
m meeting is finished both Martin and Richard close and save the Venue. 

F.gure 25 shows the Venue obiect 163 saved m Richard's NewWave office. In Figure 26 Richard has 
>c ,ust opened h.s NewWave office and .s v.ew.ng the Venue 168 .n a w.ndow 208. Martin , s not present 
(although he would be if. comcidently. he had h.s Venue open at the same time as Richard. In that situation 
the relevant media connections would automatically be set upt. Referring lo Figure 27. Richard has selected 
tne Meeting menu item using the cursor 210 so as to bring u p the CoMedian directory 212 and he has 
selected Ed Oavies m the manner previously described. Ed Davies does not have video capab.l.ty instead 
s he is selected by telephone. Cl.ck.ng on the Select button w.u cause Ed to be added to the Venue without 
beginning a Convene operation. 

Referring ;c Figure 28. R.chard is about to inmate a Convene operation by selecting the Action item 
from the menu bar 214 of the window 208. and selecting the Convene option from the corresponding menu 
216. S.nce Ed ooes not have video capabilities, the audio from h.s telephone would be mixed into the video 
o >eed into Martin and R.chard and the.r audio signals would be sent to Ed's telephone during their d.str-buted 
meeting. 

Turning now to Figure 29. a new session is beginning on R.chard Jenn.ng s workstation A window 220 
contains R,chard's NewWave Office. Richard has created an outgo.ng message represented by the .con 222 
cailed "Meeting Request" (using the "Create a New" option from the Action Menu - *ee Figures 14 to 1 7 of 
5 Aopendix A) in Figure 30. on opening the outgoing message 222 it ,s displayed m a window 224 R.chard 
nas completed the distribution list 226 and written a cover note 228. 

Referring to Figure 31. a new Venue-cnenc ob,ec: re D , 5 c 8 nred by the .con 230 is created (again using 
the Create a New" option). The Venue-client object 230 is copied and oragged .nto the w.ndow 224 
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<c » discanrect the med,a connections 'or me Venue--,™ ,n , 

ob.ect sencs messages ,o all of ,ts other Ven u .In h ! ' i"'^ " deact ' va "^ The Venue-se^ 
Par.cu.ar Venue-Cen, ob.ect so that these o^^^l': ^ ^ °' d — - ^ 

. tne fe ' evar ' mee ^9 ™mbr ,s now absent * ' °°' eCtS a,,er «*■' appearance ro ,n C , ca ,e 'hat 

' Another way of setting up a distributed mePtma „ , nr . 

^ , aesi red meet-ng part.cipants A Venue-cen't cd.ect ,' I T r l° *" ^^.en, object to 

venue^en, ob f ect to other w 0r * statl0ns Cfeates * * ^ J * *-e to a Venue-server ob,ect Cop ,ng a 

' 3 There are different ways , n which a Verue-n,™ ^ 

to -nciuoe the Venue-cl.ent object ,n an eler'tron r " ^ ^ C ° D ' ed t0 "oncstaoon,. One way , s 
me„ase -s created ,n the n 0rmal manner e ^ ™ m ««Q* For thlS O0tion . an elec(ronic ^ 

-he message, they place the Venue-client in trw ' , ° C ^ atl0n Whef1 the or each addressee rece, ves 
" -- ; ,ng. At the retevant t ,m 9 . the mee pa^ TT Pm °° f " ^ '^0-9 

-eeting. On open,ng the Venue-Cent Ob^cts me r 32 b ^ to commence the 

ob ( ects send a Here Am', mes ag "ZZT^?* 9 " " aUt0ma, ' Ca " y 
Another opt-on , s for the user w,sh,ng to <e< up a Ztl * Venue-server ob,ect. 

o^ect and to sen ailSe lhe copy of ^ y J ^ "P ^* u, « """"a » copy the relevant Venue-den, 

■-b,« d deSer ' allSed hereby providing each of thl se L, * " V ° rkStat,0ns ° f »• -ended mee„n g 

dlnh 1 tnSreby me3ns ' or acce «.ng tne asso ' ated Ven '" ' "" h 3 C ° Py °' the Venue-ciie* 

d-stnbuted meeting. "°-' at ^ Venue-server objects in order to take part ,n , he 

A new Whiteboard-client object can also 

* 0'«c.. On opening the Wh.teboa^cllent b ec * a n^ whiT 9 ^ A ^ option .„ NewWave 

5 ' S h 0Dta ' ned »'"«=• "Ch copy of the Whiteooard c en LZT^ 5 °' ,h * ,: ° P,ed Wh "eboard-client ob ec, 
obiect (as described w„h reference to Figure 7) ' ° ntamS 3 refere " Ce t0 ttie Wh "eooard serve! 

- -ved ,n, 0 the shared „ems area o, a 
user, of the venue ob f ect thereby g.v.ng access T, Z 7* sec l£ 2!? ^ m3de 3V3 " ab ' e t0 <»J 
' An exemoiary user sess.on w,.. now be Zk^T^^^^^^ 0 ^^ ' 
hypothetical users Martin. Rich, and Ed "' tn ' e,eren « >° P'9ures ,6 to 33 .nvolv.ng 

A .r,^ ZT 3 SCf9en * 3 ^ ~n ( Mar,, S) _ ng Hew , ett Packard ^ 

a title bar ,28 carry.ng the title '"NewWave Off.re" 

a menu bar ,30 offering the following options 
Actio. Edit Ob ( ect S . view. Settmgs. Tas' Z Z p 

a system menu box ,32; 

size boxes ,34 ana 1 36 

a vert,cal scroll bar , 38 with scroll arrows r 40 anrt , ^ M 

a ^cr,zon,a, scroll bar ,46 with scro,, arrows ^ ™JL ^ ^ 

The w.noow ,26 displays .cons fnr «„™ 3 d a SCr0 " box '52: 

m T, av , 62 . 4.'°;,, °0™r T „r " '" S ' 0P! WM,e ^ "^n, „ 

W Mee„n 9 - J^™*^ , 8D , s!e „, ln9 . fe ,„ e „ c9 b s vmue oDiec( ^ 

Dss.gn Noias- , w,,»bo., e ^„„, ' „,„, 

8 »oeun, 8 „, 06|ea Iu „ y OTlamM or me cB9m 
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Brief Description of the Drawings 
Figure 1 is a block diagram of a computer in accordance 

with the preferred embodiment of the present Invention. 

Figures 2 and 2A show block diagrams which illustrate 

the relationship between objects, applications and data 

files in accordance with the preferred embodiment of the 

present invention. 

Figure 3 shows a plurality of objects linked in 

accordance with a preferred embodiment of the present 

invention . 
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displaying me message. This >s achieved hv on. 

Precede cescnoec ~,m ^Jce t0 ^ ^ ^ ™™ ^ the use, to m e C00y 

F:gure 32 snows mat me message n C w ^,1 s ' - ' ^ C3 ' 232 ,abe " ed ^ 3" ,n 

224 ,s men cosed iF : g U re 33, To send *eles^? v .^7^ ^ Ihe *,„ao w 
Th.s ca.ses a copy of the message. .nc.uc.ng the Oen u " herf"b^T? ^ ° U ' T ' av ' COn 234 
oeopie on me cstf.but.on l,st. The Ou> tL " C ° P,3,nS '° be Sen ' t0 th * 

camoonems to enable these to be transmitted ever' Le n^SnT^ Sena " Sa,,on 01 ihe message 
-e In Tray oo,ect represent by ,con 23 6 aesenai-s- t iT^e^Zn ° eS " natl ° nS ' 
v-eweo and mandated by the recipient* The ,--r me " a 9 e -opponents so that tnese can oe 

message and ,ntc their ma,n NewWave Off.ce w.nr^'l T,n T T* 9 ^ Venue - Cl;en < °b,ect ^t of me 
open me, Venue-cent ob.ects to bee „ lZ u Z " me the !h ' 5e ^.ooants 

shared ob,ects e.g. a Wh.teooard ob^a ano 2 n h meet ' n9 ° U " n9 ' h6 mnhn * the «n open 

telephone and „ a6 o .^connections For ZZT '"^'^ " WS " 3J ^r 

sax r — : — r = 

structure 0 b,ect and tools to control the externa ^ 3 '** ° b,eCt a bourse 

cassette recorder controller SlJC as a v,r,ual monitor manager and a video 

messag.ng infrastructure. * ^ °" USe ' -^^tat.ons g.ven a su.tabie inter . C D,ect 



EP 0 497 022 A1 



Figure 73 shews a block d i a g r a c of the organization of 
HPOy.r.CAT, a system file included ir. the OMF shown in Figure 
7 2 . 

Figure 7 <♦ shows the relation between a global parent 
and global objects in accordance with the preferred 
embcdinent of the present invention. 

Figure 75 is a block diagram which shows how systea 
files within the OMF shown ir. Figure 72 accesses data files 
and applications frotr a trecory shown in Figure 1. 

Figure 7 6 is a block diagram of the organization of the 
m e z o r y s h : w r. in Figure 75- 

Figure 77 and Figure 73 show objects and links in 
accordance vi:n the preferred e-boditrent of the present 
invention. 

Figure 7? is a block diagram of the organization of 
HPOMF.XRF, a systetr file included in the OKF shown in Figure 

72 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 

invention . 

Figure 81 shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 
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Figure U shews a 3eri „ Q , 0 , jec , 3 „ rvifJg a , foldepS( 

as parents of objects containing data, in accordance wit, a 
preferred e=Sod: BS -t of the present invention. 

Figure 5 illustrates the screen display which results 
frcm linking of various objects in accordance with a 
preferred embedment of the present invention. 

Figure 6 shows the linking of objects in order to 
create the screen display show- in Figure 5. 

Fig. re 7 shews how three objects nay be linked together 
in accordance with a preferred embodiment of the present 
i r. v e n t i c r. . 

Figure 8 ar.d Figure 9 illustrate how an object may be 
copied in accordance with a preferred embodiment of the 
present ir. venticn. 

Figure 10 ar.d Figure 11 illustrate the copying'of a 
public object in accordance to a preferred embodiment of the 
present invention. 

Figures 12 through Figure 71 show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred embodiment of the present 
invention. Also shown are block diagrams. of how objects 
appearing to the user are linked in accordance to the 
preferred embodiment of the present invention. 

Figure 72 is a block diagram of an Object Management 
Facility (OMF) in accordance with the preferred embodiment 
of the present invention. . 



EP 0 497 022 Al 



13, 



0 " F l 0 0 



.nforos the application which object the 



application should access fcr data. That object is then 
cor.aide.-ei to be active. An object is inactive when the 
application t.-.e object is associated with is no't being run 
by computer 13, or when the application the object is 

associated with is be' is run bur i« r. « » k • 

• 8 rjn » 0ut 13 r -°* being run with the 

data of that object. 

Active objects can communicate with each other using 
messages. For example if two instances of application 101 
are beir.g run by cosputer IS, one with the data of object 
20 2 a p.; the other with the data of object 20 3 , object 202 
and object 203 are bet ft active. Therefore object 202 may 
send a B es S3£ - 2i; tc object 20 3 . Similarly, if computer 18 
ia running application 101 with the data of object 202, and 
is running application 1 C 6 with the data of object 20^, 
object 202 and object 207 are both active. Therefore, 
object 202 may send a message 212 to object 207. 

Messages, such as message 211 and 212 may be formatted 
to be sent and received by all types of objects. This 
allows for free communication between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new type. 

Each object has associated wlth'^a set of data files. 
For instance, object 210 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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?-'-o . , m acc= rda , 

*-<-. a prefer.--- 1 
- roc eit50 <liaent of t -e 

^ es » : invention. 



Description of t-.e s r .' 

6 - p re. erred E.,bodi 3 ent 

flgUre ' Sh0 * s • computer ,8 hlv4 „ a 

l, laving a monitor in =, 

keyboard :o a . ' 1 a 

* and a souse 20. t -rr-..- 

,0rk ' 03 or computer aain 

u / a .. arrow 9 1 0 K . 
L', rh .. -" ln computer 18 

W -^r. co = ?ut er «. a0Py Iain , ? _^ 

• < 10., an «p P i i=a . l9 , 0 

J '' an application ic? 

... ° f •" Uc,t:s " s !9: «• <«. ...„ 

- For instance, in Fi e - 

SJe 2 ' a ?P--=ation 101 l3 

— *o nave s:orfd da ._ a 

203, an ob1ect 20y apd 2 ° 2 ' a " o"J«=t 

and an object 20 5. Similarly, 

is shown to have stored data in 
?P7 aaca In an object 

* G 'i an object ;nfl J 

too an obJect 21 °- om* 

.1 ::;.:r u : 

' — 00„ 3i3 « r , d t0 6e obJeeta 

or 3a „ e claj5 

w ti associated 

ai - or trie same ^ 

-ame c.aaa because each i- 

" cn 13 associated w*fh 
^Plication 7 0 6 . A1 , Qh4 With 

All objects of the aae . cl . a , 

»PPlic. t i 0n . an ao „ 7 . thS Sane 

n an appli cat ; on , . , 

L " b * ln « run ^ computer 
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chiller, ar.i one or ro.-e parents. An object is no: 

allowed to tecone its own descendert. 

In Figure 3 is shown a r. object }0l, an object 3 0 2, an 
cbject 303, an object 30U, an object 305, an object 306, an 
object 307, an object 303 and an object 309. Objects 301- 
309 have links with reference names which are numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
with reference name "1", to object 302. Object 301 has a 
lir.k 311, with reference r.a = e "2", to object 303. Object 
302 has a 1 i .-. k 312, with reference nace -7", to object 30^. 
Object 302 has a link 313, with reference name »8», to 
object 305. Object 303 has a link 31*, with reference nane 
"1", to object 32c. Object 303 has a link 315, with 
reference nase " a » , to object 307. Object 30tt has a link 
316, with reference nace "1", to object 308. Object 305 has 
a link 3 17, with reference rate » 7 " , to object 308. Object 
306 has a link 318, with reference naie "8", to object 309. 
Object 307 has a link 319, with reference name "9", to 
object 306. Object 307 has a link 320, with reference name 
-13", to object 309. Object 308 has a link 32 1, with 
reference nane to object 309- Object 308 has a link 

322, with reference name "3", to object 303. 

Object 301 is a parent of 3 0 2 and 30 3 . Object 303 is a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 30 1. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 
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in data files 22 i , 222 and 22' a -- •■ a , 

a- e a format which can be 

interpreter b y application 105. 

E*=* otject h a3 associate- with ic a list 0 , 

prc ? e "'-«s. Each proee-tr has a „, 

P Pe-wy has a naa, and a va i ue whioh Iay 

■>* accessed by 3P ecif yug the R , 

a «- -n addition, each class 
o^* objects has associate w^h a 

- w!. h it a ii St of properties that 
are corcon to all objects of th a - c ,., s - . 

a- cass. ror instance, in 

figure 2 A , object ? r> s » „ .< 

uuj-ct ^05 and application 101 ar» «>,„ 

are shown. Object 

has associated with • a c - ~ 

F.-per^y 2 3 1, a property 232, 

a property 233. Application i«t hae 

- n has associated u-th it 

» P-P-ty ,3«. a property , 32 and a proptrty ,33. 

— rty ll3 ts —ontair. any n , JO ber or properties. 
EaC " Pr0?SPty V5lUC "« ^ f" zero to 3,2752 bytes i, 

length. Properties are used to st-r* m 

^-v. co stv,re descriptive 

inforeation about objects an- r < > « . 

je~-s an. classes, such as naaes, 

cosients and so on. 

° b -" =ts '•'•»»«• to etKtr T11 „. 

r.f.r..«„ ar « „„.„ Un „ uai<3 dlr « ctlonal; 

=.!..* „. . tll . r th . ehll< . Each unk - 

»» • r,r, P . nc , .... UBleh l3 , nuobep ^ aasi8 ^ ^ 

«.xi. 4 ,„„ 05Je=t , s de , celldent ,. stBtliriyi 

"""""" «" "J."'. .....tor,. l0 th . 

PMf, " M "'»•«—* ° f *" i — nti... 0C(sct 



/ 
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contains lir.es of text 5 » l , lir.es cf text 5 12, a graphics 
figure 5^?, a graphics figure 5'** and spreadsheet data 515. 
As shrvr. in Figure 6 t text and formatting data is stored in 
an object 6M f graphics data for graphics figure 513 is 
stored in an object 6 1 2 , graphics data for graphics figure 

5 14 is stored in an object 6 i 3 and spreadsheet data 515 is 
stored in object 614. Links that are used to build coopound 
objects always have sore kind of data transfer associated 
with the link and hence are called data links. In Figure 6 
is shown a data link 615, a data link 6i6 and a data link 

6 17. In dec u sent 5 10, data from object 6 12, object 613 and 
object 6 1 u ar e cerely displayed, therefore data link 614, 
data link £^5 and data link 6 i 6 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7 , an object 701, which contains data for a 
first spreadsheet, is linked through data link 704 to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data from the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data from the second and the third 
spreadsheets, data link 704 and data link 705 are called 
data-passing data links. 

0MF 100 does the * bo o k k e e pi n g " when objects are copied 
or mailed. When an object is copied, 0 MF 1 0 0 makes copies 
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- 03 - 03 :e=t 303 has for 

ancestors c c ; •? ,; t s ' •"> 1 ■? i 5 

302, .on, 

- J ■> • And so on . 

Active o: 'ec*« - , _ A 

C and delete links to 

- e -'-- -ken a link to an object < , h , 
rh u J e - w - 3 deleted , 0M~ i 00 

checks if t i; e 0 w, 

„ K««-. n .s. If not, 0MF 100 

r;:i:,:r w,w - — - «- «... - «. 

object 

Ob - er 

~- -* - " use: for v^,-.,. - 

F o r 



~ : r. i< s m 2 y be u * * M ** n - t . - • 

u — - -o. various purpoaes. 

3 =2/ be ln ^ of objects. The 

child t - o r r*< a ~ + 

- a --ons , or the 

objects Q2y t5 0th9r fe , 

- 5 . gure , shcws ^ 

3. objects as fcH.-, 

An object U 0 1 (also 

called >•,-.• 

. - - e . -. o , , , an ot'ec^ U*? r „ < 

' • v<? (3i3 ° called folder H02) 
a r. o b i e - t U - < c , i ' 
. = « _ < (also called fo^»- a n ^ 

r °"- er and an object U 0 H 

(alS ° Called '°l*«r to«; are use , 33 

as .olders . Folder Hoi 

contains an object UQ5f u 

contain data, an object «06, 

■« — «o, rol4ir ,„ „ b1iim >n o6jt£t ^ ^ 

contains an cbiec Una 

t0 """» »« .» Cot 

hiq, used to contain 

«". «»< to contain ,„ 00 , ect , 

-<=<-t HU, U3e< j tQ Contaln 

aata and an oblect « U u «-h * 

'3, used to contain data. 

A core sophisticated use or n „ • 

3e of linic * is to construct 

coo pound oble~ts < 

' " 0r ln3tan=e in F ^ure 5( a d0CUBent 510 
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162 thrcugh a new l « n ■< :6 3 a. O.jec: ,6U ia a copy of 
object Lir.k i£ 3a is a copy cf linit l63 _ 

In Figure 12 trough Figure 7:, it is 3hown now obJect3 
are displayed to a user or." B :ni:or U. I, Figure 12 a 
NewWave Office- desktop :s shewn to include icons labelled 
as -File Drawer-, -W„t. Basket-, "Diagnostic", "Printers", 
"Star- and "My Folder". A user (not shown) has manipulated 
a cursor 73;, using keyboard 19 or -ouse 20, to select "Hy 
Fc^er". 

Figure 13 shews how the objects displayed on monitor 1U 
are linked. NewWave Office (shewn a, an object 700) is the 
parent of "File Drawer" (shown as an object ?0 i) through a 
link TM, of "Waste Basket" (shown as an object 702) through 
a link 7,2, of "Diagnostic" (shown as an object 703) through 
a link 713. of "Printers" (shown as an object 70U) through a 
link 71U, of "« y Folder" (3hcwn as an Qbject ?o5) thro ^ h ^ 

link 715 and of "Star" (shown as an object 706) through a 
link 716. 

In Figure U, tht 1Jser , u3iRg curjJop 7Q ^ ^ 3elected 
"Create a New..." ln a pull tfown Benu ?82< ^ ^ ^ 
this selection a dialog box 779 appears a ? shown in Figure 
15. Using cursor 781, the user has highlighted the icon 
"Layout" and using keyboard l 9 has typed in the name "Paste 
UP" as a name for a new object to be created. Cursor 781 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" i9 created, as is 
shown in Figure 16. 
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of data files associated with the object rr , h 

objects -.a give the r.ew cocpcund object the 

j = - 1. us saae structure 

33 - e original. 

For instance. Figure 8 snows obje-t 303 r, 

Je - C J0 *» from Figure 3, 

and the cescendents 0 .' object 3 08. w*en nnr 

' h " en 0M ^ makes a copy of 

^:e = t 3 03, 0 y.F copies each of object 303-, h 

o 3j e.c 3oo's deacendents and 

the links show- in F « » u - • « 

ob;'?r t 3 0 5. Ob i 0 5, ,■ , a 

---- .O.a is a copy of object 303. 0b<ec> 

3034 13 3 C0?/ ° f Object 306a is a copy ' f 

0tj5:t 3C$ - ° bJeCt ' 0?a iS * «p, or object 307. ooject 

3094 ^ 3 =CP> ' ° f ° SjeC> - 30? ' is a copy of llnk 

"I- Llnk 3 2 2a i3 a eopy af nr/< ^ ^ ^ ^ 

3 5a 1S a co " ° r :i"X 315. Link 3. 8a i s 

a copy of i; n i< 313, r - lr ^ifl, • 

L -' ,k 3,?a 13 ^ copy of li„K 3.9. Link 
3iCa ij a eofy of U()k , J0 ^ 

t«. pr.r.,.,..! , lS , 0<li „ e „ ti tte <tfiuU 6ehavlop 

»..U. in tb . co „ or . „ rent , a ebudrM Bhen 

1. "Pi»- now„ er , vne „ , eht „ ls iMltBitt4 >a >pu6iic _ 

" !■ -t c, ?lefi . Batftepi , capy of fjrent ^^^^ ^ 

•»J«« '51 1, t. ». c= Pled . Paren; abJ „ e ,,, l3 ltnkM tQ 
• ««ld o„,.ct ,6i t „ r0 u s * . llBk chlM oBJect ^ 

■ p.bii«..j.«. «, 3Bou „ in ri8ure n, C0P/lng or par , nt 

object 16? r # * m * t « ~ 

,J - tS in new ob J e ^ 161. being linked to object 
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I" Figure 23, using cursor 75 i , "Paste Up" (object 7C 
is 3h = wr. Being dragged to window 7S5. In Figure 2U< thg 
process is complete and "Paste Up" (object 703) is new i - 
window « Ky folder". In Figure 25, "Paste Up", shown as 
object 703 , i3 now a ehlId oT „ My FoHer „ through link 728 . 

The user sets up multiple links by using the Share 
coaxar.d. This co 3= and is an extension of the clipboard 
metaphor conacr. in software packages today for coving ar.d 
copying data around the system The clipboard is a special 
buffer that the systea uses to hold data that is in transit 
ir. one way, the Share coazand operates similarly to tr. 
Cut or Copy co««nd described above. That is , uslng Snare> 
Cut, or Ccpy, the user selects see data first and then 
gives the Share command, which results in something being 
put or. the clipboard. In the case of the Share comaand, 
however, what i, out on the clipboard is neither the actual 
data nor a copy of the actual data. Instead, it is a link 
to the selected data. When this link is pasted, a permanent 
connection is made between the o riginal data and tne 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (in its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 7071 being in inverse video. 
Using cursor 78 i . "Share" from se.-u 783 is selected. In 
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I- Figure '7, "Paste V - n , 

" - s 3hcwn as an object 707 

linked as a - k - - - 

' n * - - 0 • NewWave C f f ^ * r u ^ 

f — e through a l ;n * 7l7 

^as;c cUptcard operations a^ e Cu , r 

' e Cut ' Copy ( ar.d 

:;: ;; ,r ,u,t - : - et ^ - « - ..... „ 

.i.,.r lh . cut Co „ 

;:rr cu: — «■« - - ,,,, 

or th. , • 5nK Co « a cop, 

C ' e - da - a the clipboard T h. 

P<S ' The user au 3t then 
56 - e:t tr - e where h . wants . , f 

to, a ... g;ve the ?aste c 

=, tents of ,. e c ,. &e ^ 

" C - iPt>0arCl C ° the a.l.cted location. 

• T..e selection is represented by t* e icon r 

w / ce icon fcr "Past* 

"P" flag d;spu /e d u Si . g t . v . 

' 1 -" e - 3e Video ' With cursor 73,, 
t-e user selects "Copy" f~- w 

P/ fp - B 3 "own aenu 7S3 . rp 

rigurei3Aariv-,K 

ll,t= ' r< " J "< 7 " I- .-.-» to >e a ?sre „, „ f 

« r„ . Unk 0bJect . 

„ K J " 708 ' 13 a copy of 

object 707 ("Paste Up"). 

- in ,,,, „. „„ th . u „ r Ml#e(i . p>ste _ 

whi ch is a codv o- fh- . ' 

»Y o. the or lginal - Pa3te UpB ^ 

Figu-, 21 , thf Rew 

Je " 13 3hown aa object 708 

» • .«u or cm=. throu8 , . 1Uk Tlg 
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sp-eads.eet cc,l, C3 use a graph to be re-drawn, and update 
as a - £ ,.-e in a document. And since a., object can have 
cany parent,, a single object can be used as "boiler plate 
Tor any nuater of other objects. A change In the boiler 
Plate will te reflected in all the objects which have link 
to it. Automated data transfer is illustrated in the 
following discussion. 

Tn Figure 3C, window 785 for "My Folder" has been 
closed. in Figure 3 \ cursor 7Si is used to select "Create 
a New..." froc pull down cer.u 752 . As a result of this 
selection dialog box 77 9 appears as shewn in Figure 32. 
Using cursor 731, the icor. HPText has been highlighted and 
us,r.g keyboard 19 the nasi "Sacple Text" has been typed in 
as the r.ase for a new object to be created. Cursor 78! now 
points to a region labelled »CK«. Once this region is 
selected, a new object title! »Sa=pl« Text" is created, as 
is shown in Figure 33. 

In Figure 3", -Sa.pl. Text" (object 709) i 3 shown to b 
a child of NewWave Office through a link 719. In Figure 3 4 
since "My Folder" has been closed, "Paste Up" (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35, placing cursor 78 1 on the icon "Saisple 
Text" and double clicking a button on mouse 20 results in 
"Saaple Text" being opened. In Figure 36, an open window 
789 for "Saaple Text" is shown. 
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Figure >a^, Clipboard c^--r tpo , 

L ----- '20 .3 shew- to be a parent o ' 

-• B »te 'J p " object 707 £ ,.-c U5 h a L < „ k 

In figure 27, w-., 3c , 7?5 &een activated. F ro 3 a 

B «" ,J 7S? . "Paste" is seated T h. , * 

tSi ' The result, shown in Figure 

29 ' ^ ^ iC3 ° 7074 '""^ ^ 785, which indicate . 

that "Fasts Up" ( ot .^,, 7n71 . 

7Q7) 13 3hared S>y window 735 and the 
NewWave Office wi^cw. In r-- UPe -,«. 

• -gure 26A , as a result of the 

paste, "?as-» uc i - 

Lp now a.-.owr to be both a child of 

Cl-Ptca-d *2Z through , ink 722 a child of "My Folder" 

7 0 5 through => * n l. ~ 5 - T 

" '"" In Fl£ ' Jre 29, showing just the 

interconnection of objects vi s - t U t3 th. 

• c - e t0 th « user, "Paste Up" 

(object 7C7) is shewn t~ - . h . . „ , 

t. ,e a ch-ld of "«y Folder" 705 

through 1 r 1*- 7; 7 -. 

S_r.ce "Paste rj P ■ (obie-t rn-i • 

^o-je»t 70,} 13 shared, 

not copied, "P £ste Up" Cob 1--* 70-) 

J ' Jl ' remains a child of 

NewWave Office through link 717. 

One key feature of data linXs is autooated data 

transfer. When a child object is o P en and th . u „ p ^ g%% 
a Part of it which is "shared out", then it Bakea a call t0 
OMF 100. OMF ,00 cheefcs if any of the objects parents 
"care" about this particular change. If they care and lf 
th.X are also open, OMF 1 00 3ends to thfJ % 
forming them that new data is available. The parent can 
t^n send messages to the child to produce or display the 
<ata. This feature allows the user to establish compound 

objects with complex data 

npiex data dependencies, and then have 

changes made to any 3 .i> -,a,-f k» , * 

any su.-part be automatically reflected in 

other parts. for •vanni. w 

■or example, changing a number in a 
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The re,.-. is the operinj and display of "Star- (ob'iect 706; 

So 



in a wir. dow ?o£. r,- c ,._„ ifo , K -,.., ,. 

r.g.. e -£> S..2-S the use or cursor 751 to 

select selection "Ellipse- in a oe .,u window 7 9 7 which 
r,SUltl la data Wi — " "St.r- (object 706 ) being changed 

fr3B 3 Star t0 30 eli -^e. A 3 shown in Figure 51, the 
result ia a change both ir. data displayed in window 7 9 6 and 
data displayed in region 7?5 of window 79! . 

lr. Figure 32, cursor 73 I is used to define a region 797 
in window 791. Ir. Figure 53, cursor 78 i i3 used to select a 
select-, "Create a New..." ir . Rull dclfR BeRU 753 . As a 
result of t.h ls selection dialog box 799 appears in Fi S ure. 
5«.- Dialog box 799 contains icons for the two classes of 
objects available w, ic , are able t3 cispiay data in region 
797 of window 791. Usi,g cursor 78', the icon - H P Shape- 
has been highlighted. r jsin5 ^ybcard 1? , ne naae „ New 
Shape" has been typed in as the na»e for a new object to be 
created. Cursor 73 1 now points to a regions labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" i, created. Data for -New Shape" i 3 di 3p i ayed ln 
region 797 of window 791 as i 3 shown in Figure 55. In 
Figure 56, "New Shape", (object 750) i 3 shown to be a child 
of "Paste Up- (object 707) through a link 760. 

In Figure 57 a window 800 for -New Shape" wa 3 opened by 
Placing cursor 78 1 over region 797 of window 791 and 
clicking twice or. a button on mouse 20. In Figure 58, 
cursor 78 1 i3 used to select the selection -Triangle" from a 
pull down B enu 801. The result, as shown in Figure 59, is 
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In FUjre ?? 3 Vin " W 751 "?a S te Up- (eject 7 07 ) 

hSS b,,a C?en€tf ^ d3utls eli-ic ing on tr.e icon for - Paste 
UP". I". Figure 33, using Cur,or 7 3 i, controlled by mouse 
20, a portion 790 of the text of - Sa0P le hajj &een 

selected. The portion in inverse video stating « Me w Wave 
Off— e environment- is portion 7 90. 

I- Figure 39, cursor 73 1 is U3ea to select the 

select 1 ' cn M c h »- * ,r i« « . , i i j 

---n .h.. e i.. a pull down menu 7 92 . m Figure «o, 

an area 7? 3 in window 79 1 is s e 1 e ^ t * - 

3e * e ^ e - using cursor 7 S l . In 

figure ^ 1 , a ^e 1 a^t ^or ■» o a « »> a » ^ 

-e...t.or. .as.e' - s selected free a pull down 

?? * JS1 - CJ " 0! - 75 '- - figure .2, -sample Text- is 
linseed to "Paste Up- (object 707 ) and displayed text 790 is 
displayed in -Paste Up- window 7?,. In Figure ,3 „ SiBp , e 
Tex:- (object 7C9) is snown to be a child of -Paste U ? " 
(object 707) trough a link 729. In Figure U 2 , displayed 
text 790 is shown in gray because „ star „ w , ndow ^ ^ 

In Figure '-i U " 5 t a >- - u ( n.Hou q a ; «. -1 

o.a. w.mow ,39 1S c i 0S ed so displayed text 

790 is clearly displayed. 

In Figure U 5 , a region 795 of window 791 is selected 

USlaJ CUrS0P 78K Fisure " 6 ^»cr 78! dragging the 

icon -Star" into region 795 of window 791. 

In Figure 47, data from -Star- (object 706) i, now 
displayed in region 795 of window 791. As may be seen in 
Figure 48, "Star" (object 706) is now a child of -Paste Up" 
(object 707) through a link 726. 

In Figure U 3 , a user has placed cursor 78 1 over region. 
795 of window 791 and double clicked a button on mouse 20. 



EP 0 497 022 A1 



Include ; « *a» a i , 

-a. a ide^ficaticn nu.ber given to 0 MF 100 b y 

child 709. 

«».«■- r... r, r: 8ure .,. , 

• P-u -..„ . ecu 7 „ U5lns cur5or 7(1> 4e Miat 

o bJect 707 ,.„„. „ p ., requejt3 iM ^ ^ 

hl B «• — or tl .„ eIlpSo . pd ?20 _ t|># 
"9 1. copied ror Unk ,„ „, tuten ^ ^ ch(jj ^ 

•Mid or , Jp . 707) thr;>u!h ^ 

m n gu ,, , Sl - d;splayea t .„ 7 , 0 tj dl3pliy ^ ib 

*» ••~Ml»«lM «1„ parent obJ .. t 

.>J.«« t^.un.d oy eB . reference ni „ s fop 

"I. .«» SaS e „,„.„, th .. ahllt o6Jjct 709 ^ di3 ^ iy ^ 
»f H„, lBte . locltlon jpec;ried ty ^ 
0H F ,00 t . k „ tR . ae3 „ 8e rro> parent 7o7 _ ^ ^ 

id..«i«,., l0 „ nu .« r , ro . t>< yl ,„ , p . elfle . llcB 

r "' r< U " K »<« «. .. child 70 , 

CMU 70, d l3 pi ays the d , t , lQ jpecintd ioMtio ^ ^ 

U " " 3 - Th « »" «. ...» rro . 

P.r.« 7 07 t, OMF ,00 t, cMld 70, , , "DISPLAI_VIEW" , 
rurt»,, d.,«rib.d 1„ Appendix B. ...t.eh.d h.r.to. 

Another "PR I NT_S I AVE " , ,i s0 d.,erlb.d In 

•P«ndix B, b . „..„ uhe „ , t iea;red ^ a>ta ^ 
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ir ' addition, p ar ... 7n , 
5 rare.n. 70, cay 3end a „- 

to cm:, o6 jeet 709 r " ^ BeSSa ? e 

709. In a "GET STZE" at33a .. 

a reference nace for H 

diSPUy - °«r '00 t.fce, the GET SIZE 
Be3 » ge from par en > 7n 7 „ ^T_SIZ£ 

-o D th . vie ./ 3 ; 071 adda th * — catlon nuebe 

5 

...s... to child 709 . Chlld 

P«^"t 707 tne size of _ ° ? retUr ° 3 to 

of the portion of the 3 pecifi* rf 
th » child 709 would 3 P«cif led area 

° Uld U3€ t0 di3 ^ay the data. Tnla ... 
parent 707 to «n*<r allows 

° 0diry the '••don served f 0P dl3Dla , 
rrotE child 7-Q wh. dl splayi Rg data 

9 WhCn Child 70 * 13 not able to scale th h 
t3 ^ the reglon speclfled by 

\ p C1 ried by parent 707 . 

• ««•. in t, e data obJ . ct 

• bo,. ln F . • , " P1 *' " '"crlbM 

(olJ,ct 706 » i» > child or -p,,.. „„. 

(object 7071 . ra3 ^ e U P* 

To. chl IS 06J . oe 15 6 «°I <>»»«<« 

" Pir,nt "J"' 707, u„„ 7SS la , 

^'rr*. 

0wn - A user place, cursor 781 over 

795 of window 791 and „ k, * 

and double click* * K.* fc 

cucks a button on mouse 20 

The result i 3 _ „ , 

opening and display of - S . ar , 

In a window 7 9 6 n,. } 
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•T- Sine. .»..„ 67 , lt , fol<tri tlitr# ^ ^ 
""•for. „. blt , u!th!n , >6coSu . 0 7J , „ OBU 6 , 

" 0C0" . 

'» "f«« 78, 09J «, 676 i, . docuIe „ t ana haj a e 

.»< . p.r.„ or ,„ 06Ject 678 throggh , iiBk 

— • O.J.ct 678 „.. . tae of ^ 

reference name "3". 

" 7,. .„ . otry 7J7 a „ crl6ej iink ^ ^ 

78. Tm ls , ln col _ 7J , of n7 tne ^ ^ ^ 

parent t a a * i t « T _ , 

« • In 73J tt.r. 1, ,„, chl;a t , f 

«" >• • «.«..«. .„< „ 3UBtr . s ther , , ajsocljtsd 



r eco 



S! ' U ' r "' " 735 U.. 680 in 

78- 1B colu=n 73 , of , Btpy tBere (s ^ 

P««»* t. f -,7-. IB eoluB „ 7JJ tB>r . ^ eMid _ 2i _ 

•»« i» «I-„ 733 ,».,. t , th . r . ferenc . „.„ AaajBins 

1. . .,.„,.,„ Blln Unk 680i tBe t|ipM 

7 3 a contain the three bit, -no- and entry 
7U ° 13 a view specification record. 

I" figure 80, view 3 pe c i Ti c a t i o n record 7*0 l3 3 .o*n to 

lnCljtfe 3 fleU 7U? ^ -ntains a ,au ldentlflcatUn fQp 
view, a Tie!* 7U 2 whleh lnc , cate3 whether ^ ^ 
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snapshot used in the view, and a fleld 7 „ 3 wn , ch 
miscellaneous inforsation about the view. Tne da , a 
identification nu=ber is used by the chlltf obJ<ct Qf ^ 
link, to deterge what data is se nt through the link. 

FiSUre5 37 • " 3 3hcw establishment of a link with 

- view. A3 has been dl3CU33ed before> in Figurc ^ win ^ u 

791 for "Paste 0p „ (obJect 70?) opened ^ doubie 

clicking on the icon for "Paste Up-. m Flgure 38f U3lng 
Cursor 78., controlled by mouse 20, portion 790 of the text 
of "Sample Text" has been elected. The portion in inverse 

video stating "New Wave Office e •» V ronm - „*. - , 

ui.ice environment" la portion 790. 

In Figure 39, cursor 73! Is used to select the 
selection "Share" in a pull down menu 792. Once "Share- is 
Elected, child object 709 ("Sample Text") creates a data 
identification number which identifies portion 790 of the 
text to child object 7C 9 . Child object 709 also cause, OMF 
100 to put a link to child object 70 9 on clipboard 720- 
Child object 709 communicates to OMF 100 through command set 
forth ir. Appendix E , attached hereto--. Child object 709 
also informs OMF 100 what data Identification number Is 
associated with the new link between the chile" 709 and 
clipboard 720. if there is a snapshot associated with the 
link, child 709 win also inform OrT 100 if there i, a 
snapshot associated with the link. Snapshots are discussed 
"ore fully below. As . P „ ull QMF 100 will make an entry in 
H ? OMF . X R F 603 for a u„ k b . twtin cllpboard 72Q , n{J 
object 709. The view specification record for the link will 
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VS^TEXTDrSKlOC 



"5 



VS^INITTALIZED 



20 



25 



JO 



40 



all 



The 



45 



•ile Position in HP 01** prp 
wnere a view a „w ' 

, 3 3 2 characte 

;*xt ual data ID l3 lo 
; hl3 co "tains zero if no 
^xtuai data I D ha 3 been 
defme.3 by the child. The 
^ e order 'ive bit, of t^e 
rile Position are always 
zero and are thus not 

The h declnal nuabep 

indicate, which bits are 
Used fop this bit field. 

Set if the view 

specification has been 
nitialized. If clear( 
lnroraatlon in the view 
specification is zero. 
J' x * deci «»l nuabep 0000 

is a mask which 
indicates which bits are 
"sed for this bit field. 

Reserved for future 
expansion. The hexadecina' 
;V J r!! r °° 00 0008 is a aasT 
"hich indicates which bits 
Jf* " Sed r ° r this bit 

Specifies the view class 
the child assigned to the 
I 1 "- Tt »e new class 

!' ln " wh »t view methods 
are available to the 
parent. The hexadecimal 
number 0000 0007 is a oask 
which indicates which b"s 
are used for this bit 
Tie! <J . 



for example, in Figure 77, Obi 
has a tag of "6". Object 671 is a 



e =t 671 is a folder and 
parent of an object 672 



through a link 67H and a oa-ent 

pa.ent o 4 an ofcJect 6?3 tftpou 

link 675. Object 672 has a t 
reference name "1" 



a g of " i 2 i 



gh a 
Link 67U as a 



Object 671 na* a. 

J nas a tag of "19" 



Link 
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675 (-.as a reference n 3 - * * 7 n b .«/•«. _ 

• e na ~ e ' 1 reference naaes are picked by 

the parent object and need to be unique for the particular 
parent object; however, other parents may have a link with 
the same reference name provided each reference name is 
uni que for each parent . 

Figure 79 shows a block diagram of HPOMF.XRF 603. 
HPOMF.XRF contains an entry for each link between parents 
-and children. In HPOMF.XPF 60 3 column 731 contains the tag 
of the parent for each link. Column 732 contains the tag of 
the child for each link. Column 733 contain, the reference 
name for each link. The first three bit positions of column 
733, shown in Figure 79 as sub-column 73", Indicate whether 
a view specification file record is present ("MOM whether 
no view specification file record follow, (-000-) or whether 
the link is between is a link from the global parent to a 
global object ("100"). 

As may be seen, entry 735 Is an entry which describe: 
link 67U 3h0WR ln Flgure 7? . That la> ln ^ y ^ 

entry 735 there is the parent tag -6". m column 732 th, 
la the child tag "12" and ln column ?33 tnere la ^ 

reference name -1". Slnce object 671 is a folder, there i, 
no view, therefore the three bits within subcolumn 73* would 
be "000" . 

Similarly, entry 736 1, an entry which describes link 
675 shown m Figure 77. That 1s, in column 731 of entry 7 3 6 
there is the parent tag "6". In eo , uaa 732 there ls tne 
child tag », 9 « and in column 733 there is the reference name 



! 3 



iere 



/ 
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■o 



'5 



records cannot be identified by the content within a view 
specification file record. HPOMF.XRF is increased in size 
UfC bytes at a time. A newly allocated portion of HPOMF.XRF 
is filled with zeros. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
li sted in Table 5 : 

Table 5 

ParentTa « Contains the tag (HPOMF.CAT 

record number) of the parent 
<° object of this linlc. if this 

field is 0, then this record 
does not define a link and is 
free. 

2S ChildTag Contains the tag of the child 

object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 

jo HPOMF.XRF defines a link. 

RefMane Contains the reference name that 

the parent has assigned to the 
link. This field is meaningless 
:s if ParentTag or ChildTag is 

zero. Otherwise, if the top 
three bits of this value are 
MO, the next record in the file 
is a view specification. 

-o 

File records within HPOMF.XRF which are view 
specification file records have the following fields listed 
45 in Table 5A: 



50 



55 



/ 
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Table 5A 



Da t a I d 



Snapshot 



Contains the value that the 

chi.d has assigned to identify 

the part of itself that is be<n* 

viewed through the link * * 



Contains the tag ( HPOMF .CAT 
record number) of the object 
which i3 the view's sn ap3 hot , 



zero, the view has no 



o r 



Mi sc 



2C 



VS_NEWDATASET 



25 



JO 



VS_NEWDATAANNOUNCED 



J5 



VS^SNAPSHOTOLD 



VS_WANTMESSACES 



50 



55 



1 f 

snapshot. For further 
discussion of snapshots, see 
below. 

Composed of several bit fields 
described below: 

Set if child has told 0M=- 
that new data is available, 
but has not been announced 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
Indicates which bits are 
used for this bit field. 

Set i f child has told 0MF 
to announce new data to 
parent, but parent was 
inactive and was not 
noti fied . The hexadecimal 
number UOO0 0000 is a mask 
which indicates which bits 
are used for this bit 
field . 

Set if child has told 0MF 
that the view's snapshot is 
out-of-date. The 
hexadeciaal number 2000 
0000 is * mask which 
indicates which bits are 
used for this bit field. 

Set if child has told OMF 
that it wants to process' 
view messages when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 is a mask which 
indicates wrier, bits are 
used for thi s bit field. 
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Table U 

15 - 1 i f this recorci defines 
an Installed class, otherwise 
this record is free and this 
field is th e record nuober of 
the next free record, or -0" if 
there are no more free records. 
If the record is free, none of 
the other fields m the record 
Is meaningful . 

Module-ileNaae SDecin> , fH 

ipeciries the name of the 

application associated with 

objects of this class as a null- 

terminated string. 

Pr ° PertieS Specifies the number of 

Properties, the length of the 
property names and the location 
in HPOMF.PRP of the object's 

P ^!I tieS * See the ascription 
of HPOMF.PRP below for further 
definition of the structure of 
this field. 

I" figure 75, the relationship of HP OMF . CAT and 
HPOKF.CLS is shown. Within each object entry within 
HP OMF . C A T , the record number, which is an object's tag, 
-rves as an identifier 650 of data files in a mass storage 
memory ,70 associated with the object. The field 
"Typelnciass" serves as an identifier 651 of the class entry 
in HPOMF.CLS, which identifies the class of each object. 
Within each class entry in HPOMF.CLS, the. field 
-Modul.Fil.M,..- 3 erves as an identifier 6 52 of the 
application file in oa3 3 3torage meoory 1?Q ^.^ ^ 
associated with the class. 

In Figure 76, the organization of a portion of mass 
•tor.,, memory , 70 is shown. A root directory 660 contains 
Posters to an H ? ,WDA7A directory 6 6i and HPNWPRCC directory 
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iP?I::5:i0n3 fll!! ' r?? — ^ — 5 6 59 . HP M WD A T A 

C ° nt3:n5 a P llJ --^ity of HPOKFddd director., 

5Cto ' lea » represented 
directories 662, 66 3 , 66U, 66 5 and 66S t 

5 and 666. i n the h P OMFd d d 
«lr.«. rl ., ar , store4 aa;j fllej a3aociated ^ 

1B H MW< „ stand , fop . thr „ auit( 

zeros, hexadecioal nu Bier . Eacn upOMFdHH ^. 

" MPOMFddd directory has a 

<irr. r .„ t . add . h ., adeo; „ al „ ui5er . daa . 

">«««.. „ P0H r< dd director/ Jtore3 datj ^ r i 

P»««»l.r.>J.„. D . t . ftl .. rir , (lrllcili . (ij(tt 
«.r. 4 ,„ t „. „ P0Krdid dlpeccopy which ... . , ddd . „„.„,. 
t s «„. tag ,. P tn « obJect aiviaes ^ ^ jnt ^_ 

— . ..... nr., fMr . „ mi „ eacft dlPectopy 

,«.„„.,„ tas „„...„,..,.,,„. rutn jv ; 

r,„„ „xx„„. ln , uhepe is an >uht 

«.r.. »... d . elMl ,„, ana . ln . , pe a 

chosen by the application. 

System file 603, HPOCf xnr t 

3, nrjr.r.XRF i 3 also referred to as 

»«««,. m, 

"* ^ 1S ™ •«•».-. but .... .„ havea 

E 1. .It,., „.„„.. 

an existing link, or la 

13 used as an overflow record fr 0o the 

previous record to speedy ad d< m „ , . 

P *' y add itional view specification 

information. R e ~ OP -._ 

=o"»l» .p.eiMc.tlon. ar, 

e,U " •'•«'««•"- «»• «~ ,.,r, tlli „ 

"" " . Bly 6y . fr „ laat pecopd 

— . «.«... .,.«„ ca ., u , ki vit „ . p . slfl .. tlon fs , t 



/ 

/ 
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Tab! e 



1 F i r 



free! 



t r v 



TypelnClass 



SysCatFlags 



25 



properties 



f as t props 



-5 



Is " - 1 " if t .v; 3 record defines 
an object, otherwise this record 
13 free and this field is the 
record r/j:ber of the next free 
record, or "0" if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 

Specifies the class of this 
object. This is the number of 
the record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

Specifies if the object is 
global if the bit masked by the 
number 20 ( h e xa d e c i ma 1 ) is set 
in this byte. In the preferred 
embodiment all other bit 
positions c-jst contain n 0 M and 
are not used. 

Specifies the number of 
properties, the length of the 
property races and the location 
in HPOMF.PF? of the object's 
properties. See the description 
of KPCMF-PRP below for further 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
Indirectly ln # the properties 
file* Properties stored in this 
field are called "fast 
prope r ti es . " 



so 



55 



System file 602, HPOMF.CLS is also referred to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The firs 
record, numbered 0, is a header which contains various 
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signatures (see aicve ) and is use.:! to oar.age a list of free 
records. All ether records eitr.er define an installed class 
or are free. In the preferred embodiment HPOMF.CLS can grow 
dynamically, but cannot shrink. 

Each file record in HPOMF.CLS is thirty-two bytes in 
length. HPOMF.CLS file record 0 (tne header) contains the 
following fields listed in Table 3 : 

Table 3 

IFirst'reeEntry Contains the record number of 

to the first free record in 

HPOMF.CLS, or "0" if there are 
no free records. 

Fileld Contains the null terminated 

25 string "HPOMF.CLS" 

Version Contains the file format version 

nuaber . 



'5 



30 



3$ 



1 Max? eco r dNum be r Contains the number of the 

highest record ever allocated 
from within HPOMF.CLS (this 
highest record may or may not be 
free) . 



Table U f below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 



J5 



50 



55 



EP 0 497 022 A1 



o^er prcsraas running on ce B?ut .. lS . S vste D ffl ,„ , 

^ysceo files 5 0 i - 6 q 

" ' " 4 * 6i " — lafer „ tt9 „. 

;0 '- 60 ' » r " l <" t.f.™..,.. .»eut .1.,,., „f 



each 



class of objects, what 



icon represents objects of a 



particular class and 1 < 3 «• « of U h,» 

1.3-3 of what eessages (such as those 

5h5HK " FigJre 2> Ca " te Processed by objects of a 

- P4rtiCUlar ClaSS - S '"« '»•■ 601.607 also contain 

lBf ° rs " l ' B ° 0Ut llnka • P*-nt and child objects 

25 in " UdinS a ° f P ™ — na.es of each llBk 

frC ° * ?4reRt f ° r 6aCh a l ist of chlldren anJ _ 

reference ,. es of each llnk to a child for each object, a, 

JC additional information to sanage da' a exch an , 0 

6- ca.a exchange across data 

links. Additionally, systeo n les 6o . fin _ 

r --o ..les 601-607 contain general 

information such as what fll „ are iastllled in ^ 
cperat.ng syste, for each c la33 that is instated, and what 
objects have revested autoaatio restart when the OMP 100 is 



J5 



reatartec! . 



in the preferred eabodiaent of the present invention 

aysteo fii e 601 is referred to as HPOMF pat 

to as OMF .CAT, systea file 602 

I 3 referred to as hphmf /-re 

HPoMr.cLs, s „ t „ m , 603 l3 r ,,, rrea to 

» H P0Hf .X, f , ,„ t „ fll . „, 15 referred ^ aj 

• m.. rue 005 1. rer , rr e< ea „ HP0H r.i„ s , 3ysteB fUe 606 
i= r.f.rr.d to a, H?0HF . SDf .« sy3t „ fll , 6o , ;j 



55 
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region 7 9 7 of window *» o ; . 



In Figure 60, window 300 , a3 bee , clcse ,_ In 
5'. "New Shape- ia 3eIe;ted by placiaj ? ^ ^ 

r65i0n 7 9 7 ° f " lB «" ?96 ' » d c ^c, i3g .. butt0B on BOu3e 2C 

^ FiSUrS 62 ' CUrS ° r 791 i3 «»« to select selection -Share 

frsa pull cown lenu 7 9 a . r n r.-.,,,. , , 

Figure 63, cursor 78 1 i 3 used 

to seie:t a region 802 of window 79: Tn 

fi • In Figure 6 U , cursor 

751 is used to select selection "Pasta- - roe Bljll ' 

<-«at_ .roe pull down menu 

"« — « t . 

" T " 1 tB '••'•» «" 7,.. ,„ , lllr , „, 

"New Sfiap," (otj.ct 750) i 5 ,.,<.„„ t0 „ ave 

nave an additional link 

770, fro- its parent "Paste Up" (object 707). 

In FigJre 6? ' reSi ^ 757 h » >••» selected using cursor 
7SL cursor 78, is then used to select selection "Cut- from 
P«ll ^cwr. ES r.u 79*. The result, as seen in Flgure 68 , i3 
».t region 73, has been removgd froo ^ ^ 

69, cursor 78, 1, u , id t0 select 3electlon ^ ^ 

d ° Wn ° enU ?83 ' The ' — -hewn in Figure 70, i, an lcon 
Tor "Mew Shape", pointed to by cursor 78,, In FlguPe 71 , 
"Kew Shape (object 750) is shown to now be a chlld of 
NewWave Office (object ,00), through a lin* 7 80. 

In Figure 72, OMF 100 is shown to contain seven systea, 
rues: systea f iIe 60,, systea file 602, 3y ,te„ file 603 , 

systea file 6 0 U . r n , e n - 

, systea .He 60o, systea file 606 and systea 

file 607. OMF interface 599 serves aa < n f r 

jjy serves as .nterface of OHF to 
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o a 

f the link to 



gkbal ° 6JeCt ' 13 3 <»*«n--en>. or global object. Although 
Figure shows enly 3ix globa: cbjee . 3f RuBbep ^ 

global objects operating on a systea 1S a matter of ayst « 

configuration. Any object in the systea can refer t 

global object byV^usir.g the reference name of 

that global object from the global parent. 

As nay be seen from Figu- e 71 r<i. ... 

68 '-• r*le records in 

HPOMF.CAT are numbered consecutively. These numh- 

inese numbers serve 

as tags, which identify each object. 

In the Preferred e=b,di,ent of the present invent 
each record is , 28 bytes i, length. m e fields for rile 
record 0 are listed in Table 1 below: 



. on , 



"able i 



IFirstFreeEntry Contains the record number of 

the first free record in 
HPOMF.CAT, or "0" if there are 
no free reco rds . 



FiIe ' d Contains the null terminated 

string "HPOMF.CAT". This serves 
as a signature. 

VerSl ° n Contains the file format version 

number, which also serves as a 
signature. 

lMaxRecordNunber ranm.. » l. 

con.ains the number of the 

highest record, ever allocated 

from within HPOMF.CAT (this 

highest record may or nay not be 

* • S J • 

Table 2, below, contains the fields for file records in 
HPOMF.CAT for file records other than file record 0: 
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to as HPCMrl-O.NWt. A d - s - - r t in 

.ptio, or each systea f: le i3 

now g i v e n . 

System file 6 0 i , wpnur CA - . 

r ■ > *3 a. so referred to as 

SYSCAT. KP0MF.CA7 is a catalog of a- ^. „ . >. 

& "i a.. „ n e existing objects 

in the systea. Ir. Figure 7? w? C ur r .- . 

a = Mr-u...-.CAi is shewn to b- 

record , rt „ t , 3 . H„„r.C.T ... . p lor . tlty or Til, r . COP< , 

although H?0KF.r A T - av . 

contain zany D3 re file record than 

are shown in Figure 7 3 . File Pe= . P - 0 i3 a hp rt 

=--r. j 13 a header which 

contains various signatures a r d is , JSe < tn 

JSe - t0 manage a list of 

• r "5e file fco'-'s a 

A i» ^c.e Known value which i 

Present indicates that t^e 'n a i, , . 

«---e .i.e u net corrupted. File 

record 1 through file record 8 and actional r-, 

a--itior.al file records 

(not shown) either » r •• « . , - 

' efi " e an object, or are free. 

I" the preferred esbcdiient H'OM=- 

H.OM. • v A T can grow dynamically 

File re = , r; , d . flB „ , spec;j , ^ 
P.r.«. „. 8 lo Sal paren: „„ . for . aifferent 

Global objects 250-?<;s -i 

Z50-255 are also within HPOMF" .CAT. Each 

.lob.i object 25 0- 255 fflay be . parent of _ ^ nore ^^^^^ 
^ HPOMF. CAT. Each object in HPCHF.CAT which ls not a 
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"Hill < „ 

' 3e ln a menu wi-dou 797 re3u w, , 

*■ results in the data wit*. n 

A3 show- i n F-Ku-e ?i .u 

d . , ' ' r " ul: " ' "■»•• »«» m aatJ 

wm SO w 7,,. res ' on 7 95 ° 

— „ bJ . et706 .„..„„,„., thijoBanse ^ 

0- .... .... ........... wltB the ^ 

e.„. B nuB6 . r ...„ mtd ^ is 

<-eque 3t the new data. 

" P.r.,t o 6Je£t l3lctlv ,, 0Mr , 00uiii sena ^ 

- «... ... ... 4 , t . Ib prejent 

— «...« r.r x. .„„ ,.,„.„.„. t „. _ 

description of the View S oee«'i e .M« 

ipec.icatlons are found in 

Appendixes B , C and D. 

7.7 1. . 6l . «. ,..„ ic , [( rtlhc „ I( QbjMt ' 

oh F ,00, ultno , Jt plr . al o5Jset 70?opchiia o5(ec _ 
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706 ... laencl:y „ „,, p aetJUj jbout ^ 

° tt! " IS ' •»'•« «*. .... ,„: y „. 

U " 0,1 " f JuSt aa: ' M."!.'!..".. . U «.r or u„,. 
0" .00 «... ,» t„. «,...,.„.„ and 1 ,. ntlriclUon of wfilcB 

" Ck! ,n<! obj.ctj .re lr.v.l,,,,. 

sx»t„ m . 60., „pokf.p»p, l3 , ls0 r , f , rr , d t0 „ 
»»«op. „Po„r. PSP contains all the >6jMt im ^ 

»r.».r,l.. „ e . pt ror tp „ obJeet prooerU8a -bicb 

contained in HPOM^ rj" r»«w 

Eaeh reco ^ in system file 601 

(HPOMF.Ca?) ani system file 6C2 (HP0MF CIS) h a9 , 

• •wnr.Lus; nia a properties 

field, as described above r*-». « 

above. Each properties field contains 

the fields described in Table 6 below: 



Table 6 

DlrDiSkL0C Contains the position (byte 

offset) within HPOMF.PRP of the 
Property list directory. 

n Pro ps t . 

Contains the number of 

?h? Pe T tieS ln th * P^P^ty li at . 
This is the number of entries in 
the directory entry array 
described below. 

Pools 1 ze f „ . 

Contains the combined length of 
ail the names of the properties 
in the property n, t , including 
a null-terminating byte for each 
name. This is the size of the 
directory name pool described 
be low. 



For each object and for each class, at the DirDisWLoc 
Portion i, the HPOMF.PRP fll . l3 th , ppQp . pty dlrect0f . y fop 
^at object or that class. The directory has two major 



/ 
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pcr::or. 5 : the entrv array ,„ „ K 

- ai • * y t . o: lowed by th# n a ~ - 

u / tne .name pool . The 

entry array has en- en'-v r~ 



Table 7 



ValueDi akLoc 



Specific the length in byte* of 

can b a ! 3 ° Ciat « Property. 
can be zero . i3 



"..Cl.t.d prop.rtr U *!° r 
V.iueLen i, « P0 tl , '[ 

scored anywhere. 

CaehtOffaet 

field i, only used at run 

Tic a e d i a t e l v '-ro i * . 

a -eiv .o. lowing the entry arrav la 

T k, , 0 „ rk . r3y 13 tJJe n aae pool . 

1—3 portion of HPOfr ?rp • 
" of " C "--"" 3 "« »uU-t.r.l„. e . d „„„ 

n user comaents , d a > e an- ► « 

an. tl Be of creation, the user who 
created the object »t- 

J«C. etc. For «ore Information on 

Properties, aee Appendix D . 

"POHP.PPP gr0W3 dynaolcally ^ need> 
^ HPOMF.prp thtre la Winning 

« 128 byte blt»a P which control, the 

5 ; 11 ;; ation of - — p.... t hp 0 „, prp . Each page 

• bn " ln1 ^' » — t.l, follow the 

, — T " bi — n array of word, with the 0 o3t 
significant bit ***** m 

c each word used first. Thus, bits 15 

through 0 of fH* 

th. first word of the bitmap control the 

^location of p age3 0 t , rough 

une -lie, respectively. 
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When Jtoraj. i- 

second bi taa? i 3 ad-e-1 r « ► * , " ' 

• l -e .ollowlng page 1023 
This bltaap controls the allocator n ~ 

°- P3Ses 10 2* through 

2 04,, whlch iMedlatBl 

/ loiicv the second bitiap. 

Additional bi tsi -s an* 

UIJ ' S and Pages are added in »w 

5 " 10 the same way, as 
needed y ' 3 



block in the file , . a gX * 

ar , ,„ ' " * "»««..«. r«. or p . t ... lhmt 

- in t ,, .... b[toap . ms eiaM> 

r " :rI " 10 " th »' doctor, „ r „ lu , 

inforaatior. is U3 ed so that these rn 
tf »e class i 3 de- installed. 

The ver y beginning of KPnyr tuc 4 
which "OKF.INS ls a double WQrd yalue 

wnich serves as a van^o , 

validity/version identifier. r„ the 

Preferred eobodiaent the value 0 r > h4 

value of this double word oust be 

° 1 01ABCD hex to be valid t , 

valid. m Table flf thia nuBbep ^ 3tQred 

as shown because *. u 

" ° f ^ ^ocol, for storage in the 
Particular processor used by thi „ , 

an 80286 , Preferred embodi.ent, t... 

an 80286 microprocessor made by int.! r 

oy Intel Corporation, 
following the double war* « 

word coaes a series of variable 
length records. There is «„. 

13 one record for each installed 
class. The first word of ea -* 

re f m reC0M ^e length of the 

r6St °- t: "' e — d, in bytes. Th « , la „ 

f-s is followed by the nul l- 
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terminated c 1 aa« „ => - . 

the fi, e nam CU33 - T ^ follow, 

uutf r • e names of t*e m.. 

fll8S C ° Pie < to the OMF directors 

....... ...„., th . — - 

' th « Mi 13 a 33UO ed to be located , 

nanC b *«" the 

t^ HP M WD A T A directory. ' 1 " 

exa B pie, a 33uae two cla33e , > < 

"A»" and e i ^'tailed: cla, 3 

ana class "CDF" r i 

«E • CU J3 " A 8 " cau 3 ed two file, to b. 
installed: "2" f „ UB „..« ' 
^ to HPMWPROC directory 

HPKWATA Si rectory n , . ' 

" S " """" ' «. 

..;■*;;* : ixx " -° hpn *"°< — «... ..... «„. 



example 



Table 8 

of-'att content 
? CD AB 01 01 F «, C0 » 3 « n t S 

Length of AB record ( i 2 

6 *' "2 00 - 1 f! Cl " n 

9 OU A8 ♦ Null 

of length byt * * 

2B 59 59 00 M,. t Bull 

Length of CDE record (1 0 
18 of " 5 00 "CDE" «. Null 

Length of length byte * -. xxx „ 
'9 cs + Nul 1 

2A 5S 58 53 00 -. xxx . „ N(jU 



EP 0 497 022 A1 



20 



10 



-5 



50 



55 



System File 60.6, KPOMF.SDF la also referred to as the 
"shutdown file-. KPCKF.SD- exists only when the systea has 
been cleanly shut down. it is deleted as the systec starts, 
and created as It shuts down. On startup, if this file is 
missing, OMF assumes that the last session ended abnormally, 
and so it goes through its crash recovery procedures to 
validate and repair the system files as best it can. The 
systea files can be in an invalid but predictable state on a 
crash. These errors are corrected without user 
intervention. Certain other kinds of file consistency 
errors are detected, but are not really possible from an 
"ordinary" systea crash. These errors are in general not 
correctable and the OMF will not allow the systea to coae up 
in this case. 

If HPCKF.SDF is present, it contains a list of objects. 
When the system is being shut down normally, each object 
which is active at the tiae can request that the OMF restart 
them when the systea is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the system is restarted. 

The first word in HPOMF.SDF is a flag word. If this 
word is non-rero, OHF will execute its crash recovery code 
ever, though HPOMF.SDF exists. Normal shutdown will set this 
flag when producing the file If some serious error occurred 
in the session being ended. 

After the first word, the rest of the file is a 
sequence of three byte records. The first two bytes of each 
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record contain the tag of the object to be restored. Th . 
least significant byte 13 flra£ . Ths mp , byte ^ ^ ^ 
in the preferred embodiment, and i 3 zero. 

For example, if the system is 3hut dowa cleanly in ^ 
last session and two object,, having tag* of 2 and 7, 
respectively, have reque sted re3tartf the contents Qf 
HP OMF . SDF will be as set out in Table 9 below. 

Table 9 

offset content comments 

° 00 00 r r eed Cate3 "° Cra3h recover y 

I 00 ^ ° f flr3t ° bJect to restart 

u * Unused and reserved 

7 D0 ° Ta * of "cond object to restar' 

^ Unused and reserved 



System file 7, HP OMF I CO . NW'E , i 3 a Microsoft Windows 
dynamic i ibrary executable file whlch contaln3 . 

Point and no data. Microsoft Window, is a program sold by 
Microsoft Corporation, having a business address at 16011 NE 
36th Way, Redmond, WA 98073-9717. HPCMFICO.MWE also 
contains as -resources" the icons of each installed class. 
OMF modifies HP0MFIC0 . HWE directly during run time, anc 
loads and unloads it to get the icon resources fro. it. The 
format of HP0MFIC0.NWE is defined in Microsoft Windows 
documentation distributed by Microsoft Corporation. 

Normally working with a view (see discussion on views 
above) causes a child's application to be invoked. Where 
large applications are Involved, this can cause a lot of 
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overhead to be eliminated - 

. »P.r... m rtr , referred t0 as . dyna>io ^ ^^^^ 

DAL. r.lh.r t... u,l Bi t*« fun 
««•• Th. o„ ly Ml . assoclltea , lt> t 3n>pjBot 

«»..in, .at, .» lehl , t0 be ,.„, fro . lcMld > 

ref,rr " " " " »»»r,. . tlll stored 

in director, HPOMFPBOO (directory 668). 

For example, F < a u r # fli 

' ' 81 ' """t o»J«ct 501 u„i,, d 

- • =«■< .bj.« 5 oa throug , . llnk 50U . J|i(clittt uith 

1. . 503. o„«. cMU oSJect aejl8natea 

■»P.«ot 503 tB . sp „ iriC8t;o „ rs=oM fop ^ 

to Par.r.t 501 uit , ou: the nec «„ ity of ln<okin5 ^ 
application a SS oclat e , with chill o0 Jec t 502. 

" ■««»• »» TOT to ..„« vlew «... 522 t . 
P»..t „j.„ 501. ln 0Pder ,„ „ r , rt objeet jo| ^ aispijy 

«... 52* t „ , » lnd0¥ dlapl , r ?J , ^ pigup> 
".o....r, ,„a P ,„ot 503 1. shou „ t0 provld .. n ,„ „, to 

P».„t object 50, t ». Me .,. ltf of ahtld being 

«««».. :,rt„. P i.pl e „ 5ntltlon a , tllli of 3 „ lpjhot3 
!'v,„ ls » p „ ndlI b, tc , penilx c , nd >p „ r , elx D _ 

»P«»<llx A 1, , llst 0 , „ JJop catj Jtructupej ultMn 

OMF 100. 
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Appendix B la a d e3 cr i pt . on af r 

P -° n of fj nction 3 which 0 (-F 
incerface 599 rec= gnlze3 in t 

preferred eabodiaent of the 

Present invention . 

Appendix C (HP NewWave Enr>„„ B . „ 

Environment: Program Deaign 

Ex3a?le5) Glv.s exa D pi es of hew th. « , 

hew the preferred embodiment of 
the present invention may be lm „i 

**Y ^ l.p.l„,Bttd. including detail as 
to how OMF ioo allow, data to be viewed 'b. t 

viewed between windows 

displayed on monitor 14. 

Appendix D (Chapter 2 of Prn „ 

or Programmer', Gulde) glve3 ^ 

father overview of . 
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Claims 



1. An odiec: oased d.str.outed computer system comprising a network of workstations and means for 
transmitting objects between workstations characterised by obiects including a first obiect type for 
storing data ano a second obiect type for presenting data to a user, wherein objects of the second type 
(V-c) reference an associated obiect of the first type (V-si to enable a plurality of users of workstations 
to access data of tne obiect of rne first type, comprising means for transmuting an obiect of the second 
type (V-c, between workstations thereby to create a reference to the associated ooiect of the first type 
iV-s) for each workstation receiving an cbiect of the second type. 

2. A system according to c:a.m 1 comonsmg means for copying an obiect of the second tyce (V-c) 
cetween workstations 
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